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ABSTfv\CT 

The Yukon J<.ivcr Anaclrnr;10us Fish lnvcstigations were initiated to 
determine: (1) the rr1dc:mitudc ,-,nd cffoct of the com!11c'rcial and .su!J.sistence 
harvest on tno various stocks of Ung and chum salrnun; (2) develop esti
mutcs c;- in~:~ccs of the rr;z}c;;r:i'cc::Jc; c.1nd qL:::lity of }:ins ond chura s2:lr:-1on runs 
and r.::c<::per:~cnts; und (3) rc:1c:tc collcckd data to loner-term trends in the 
salrncn stc c':_ s c:rnd 2va h 10V• J>' nc: ,~-(~nwnt !'t·occd urc s nc 1~'clcd to nwin luin them 
at their level of maximum susldini::~d yield. 

f\ SlET;mer chum and l:Lic'. s.:drnGi1 t29 und recovE~ry project to determine 
the popul<::lion size oI these t\'!O species \'>'uS conduc'Leu in 1970. In 1971 
only a sun:r;~2r chum salmon pc•n11l:.:1tion estimate was rnade. Calculations 
based on <1 .<=:!mr;Jc PE:terson e:::ti:rote, kno•:,rn escapements and commercial 
and su:)sist.en:::e cu1ches indicutcd that tLe totul populc1tion of the Yukon 
River w·as 22G,740 king salrr;on c;ncl 3,629,59,1 summer chum salL10n in 1970 
and l, 560, 157 sumrner chum salrr;on in 1971. 

King salmon recoveries rnjgrated an average rate of 26.3 miles per doy, 
while su:i:r:2r chums (l 970 a;::l 1971) rnigrutcd at an c.verc:.ge rate:: of 11. 24 
miles per clay or.cl foll chum s0lr;1on recoveries migrated at an averc_,ge rate 
of 21 .1 mlics per day. jj.ii o~ the summer and fali chums and 89 percent of 
the king sal:non were recovered in the Alaskan portion of the Yukon River. 

Escapement \'\'as monitored at several locations from 1970-1972. In 
19 72 an estimated 108, 342 chum salmon and l , 10 4 king salmon mi.grated pa st 
the counting tower i:-m i:tie ·Arivik Riv8r. An aerial survey of the entire river on 
July 22 enumerated 211, 633 chum salmon and 418 king salmon. Combining 
aerial survey counts below the tmver with tower counts, the minimum total 
escapement for the P.nvik was 245, 857 churn and l, l 7G king salmon. 

A bo'J t survey was ma do on the 82 lcha River in l 9 7 2 to obtain inform
ation on the escapement by sampling carcasses, located king salmon redds 
for lifo history studi0s and lociite a suitable site for a counting tmv0r. An 
aerial survey was made on the Salchu River in 1972 which indicated a minimum 
escupenwrit of l, 19 3 king sal:~1on, 143 of which wors :;pawning below the pro
posed trans-Ala ska pjpcline crossing. 

Alaska Department of Fish and Game employees have sampled the 
e.sccipcmc~n'... ::it Hie \Vhitchor~~G fis:;\','i:lY C(~ch yc:.n· si.ncc 1970. /wricil surveys 
have been made on key spavming streams in the Yukon drainage each year. 

A test fishing site hus been opcr2tcd c:;t Flat IsL:~nd to obtain informa
tion on sr·cci0s cornpcir;ition <::nd run 1imin~r of the Yu~:on River salmon runs. 
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A9c and sex i!"1for:nlltion '.\':JS obtClinc'cl ut sovcr<.:l locu.tion'.,; or~ the Yui:on River 
drainage to C:ctcrm1nc• tllc potcnlii:_il productivity of specific brood ycc.rs c.rnd 
the effects of. gear sclccUvity on cscopcmc:nts. The collection and co:·npila
tion of commercial catch statistics has provided data which is readily compar
able v:ith prc".'icus )-'e:;r:,' catclws <;Ld pro,.·L2cs a vClluahlc tool in the m~mage
ment of the Yukon Rivcc:r fishery. !1nnuc:d surveys to detcn:1inc the r:w~;nitude 
of the annual subsistencr~ salmon cr.:itch are important in: (1) determining the 
total salmon cc:tch in t!1rc~ \"ukon, r.:rncl (2) r•3apportioning ti1'::: salmon cc:lcb as 
tl;e importc:ncc of sulJsistc:ncG fisitircg declines. 

' ! 
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INTRODUCTION 

The Yukon River, the largest river in Alasku, originates in British 
Columbia within 30 miles cf the Gulf of /du.ska and flows over 2, 300 miles 
to its mouth on tr.e Bering Sed draining un area of approximateJy 330,000 
squ.:1:0 j~:iles (Figure 1). i\ll five speck;.; of eastern PcJcific salmon are indi
genous to the river with cbum s<:1lmon l-:c:·1g the? most abundant. King salmon 
ranl: second in abundc.nce follm·..'ed in or::.~r by coho, pink and sockeye salmon, 
The lcitt~r tv10 s:-:iecies are fou:1cl in Jin1itcd numhors and there is no significant 
fishery for them. It j s believed that the Yukon River is the greatest single king 
and churn salmon producing system in /Ila ska. 

Figures 2 through 4 are detailed maps of tlw lower, middle and upper 
porUons of the river. As indiccite:d on these maps, the Alaskan portion of 
the drainage is divided into four statistical areas for commercial fishery man
age?msnt and regul2to1y puri-·ioses. The mu.jor commercial fisheries are found 
in the lO\ver 150 miles, although limited comrnercia 1 fishing is widely dis
persed over 900 river miles in the upper Yukon and lower Tanana rivers. 
Tributa1y streams of the Yukon and Tanana rivers are closed to commercial 
fishing. 

During 1970-1972 the average annual commercial salmon harvest was 
416,000 compared to only 174,000 during 1961-1969. Commerci.al fishing 
etfort in terms of registered fishing vessels has nearly doubled, from 350 in 
1961 to 634 in 1972. The majority of the commercial fishermen are Eskimo and 
Indian residents of the drainage who use small (16-2 0 foot) outboard powered 
skiffs to operc>te gill nets and fishwheels. 

Although stHl important, the subsistence salmon fishery has declined 
in importance during recent years. During 1970-1972 the average annual sal
mon harvest was 208,000 compared to 450,000 during 1961-1965. 

The Yukon River Anadromous Fish Investigations was initiated in 1967 
to deter:1~ine: .(1) the size and effoct of commercial and subsistence harvests 
on the vc1rious stocks of king and chum salmon, (2) develop estimates or 
indices of the magnitudes and quality of king c:nd chum salmon runs and 
escci perr.onts, and (3) relate collected data to long-term trends in the salmon 
stoci.:.s a:Jcl evaluate management procedures needed to maintain them at their 
level of maximum yield. The project was funded in part by the Anadromous 
rish I.ct (P. L. 89- 30 1~) from July 19 70 to Ju11e 30, 19 '7 2. The rE~port will review 
alJ the rcrtincnt data collected during 1970-1972. In some cases comparative 
du ta colJoctcd prior to the project period arn included for reference. Due to 
personnel and fu!1c.ling limitu.tion tht:; main emphasis of the program was on the 

_,, rnC1in Y11'.:on crnd o icw importc.rnt tributurics, recognizing that other tributaries 
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Figure I. Yuko11 l\i·.-cr lilJp, 
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Figure Lower Yukon River map. 
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Figure 3. Mid-Yukon River map. 
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Figure 4. Upper Yukon River map. 
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also contribute larqe numbers of king and chum salmon to the fisho.ry . 

.An cxtcnsivc subsi stcncc u.nd commC>rcial fishery hu s been in existence 
on the Yukon.fUvcr since the Ci.lrly 1900's . .Although heavy demands were made 
on the rcc~cy._:--ccs, lH':l,~~ v.ras l:nm.,::1 about t!1c; rccagnitw1c of the kinq 2nd chum 
salmon runs in the river. Because of recent increases in commercial fishing, 
one of the: nost urg'.:m needs w<; s to detcn;1inc t.he population levels of these 
t':.'O .spc·ch:~s :o ensure ovcr-fi.c;l;ing ond dcpl r.:tion did not occur. 

In ] 9 70 it a r'Y CHed tJ-ic~ t suf~icicnt lll!rn!.:lers of chum and king salmon 
could be c2p~ured with fishwhccls and tac;0Ed to meet the requirements for a 
valid Pcter:c n mar:~ c~ncl recapture population estimate. A population 8Stimatc 
was made in 1970 for churn and ldng salmon and in 1971 for chum salmon only. 
Populi.lticn e stimatcs vv'crc obtained, but W(-;ro not considered completely valid 
for a variety of reasons. This project wa s phuscd out ofter the 1971 s eason. 

ldtc::r 1971 program emplFJsis was shifted to escapement enumeration in 
se\'crc>J J:cy tri~)utaric :~ to obtain 2rnnual comparative escape ment indices for 
nwnagemcnt purposes. This hus been accomplished by aerial surveys, a count
ing tower on the Anvik River and a sampling s tation on the \Vhitehorse Dam fish 
ladder. l\ preliminary survey was made on the Saleha lUver in 19 7 2 to determine 
the frasibilii..y of esta!Jlishing a counting tower station on that stream. 

A tt;.c::t fishing site has been operated at Flat Island in the south mouth 
o! the Yukon River since 1965 . . It has been u s ed to give advance information 
on the re la ti ve size, timing and year class makeup of the salmon runs before 
entering the main fishery. In conjunction with this, the commercial catch has 
been su.mplcd e ach f.i.::;hing period to obtain the age, sex and si ze composition 
of the runs. Catch statistics have been compiled after each fishing period to 
dete rmine magnitude o f the catch and the fi s hing effort. Carcass surveys have 
been nwde in several important tributaries to obtain age, sex and species com
position of the salmon escapement. Extensive annual surveys are made to 
docurn8nt tlw subsislc11ce salmon catch and any changes i n its importunce. 

TAG AND RECOVERY STUDIES 

King u.nd chun. sulmon in J 970 and c hum salmon in 1971 were tagged 
at Ohogamiut, river mile 185 (Figure 5), for the purpose of obtaining popula
tio11 c.:>t.lnhlh;s and iniurnwtion on migration rates and run timing. Salmon were 
c <.1ptlirC'cl vdth tvvo fh;hwhe cls and one 8-1/2 inch mesh set gill net in 1970 u.nd 
c:1 sin9lc fi .::Lw hee l in 1 9 71 (I'i<;;urc 6). All salmon were ta~rned vvith either rloy 
anchor or ::;paghe tti lag s . 
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Fi9u:-e 5. Oho9<1niiut taggin] and Kakamiut recovery areas, Yukon River, 1970-1971. 
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11.ccovedcs were mode CJt Department recovery sites and from returns 
by com:: r_'rcial an:l subsistc11cc fislwrn1c11 throughout the drainJqc. A tag 
rcvv<11-cl program \V<J s pul.Jlidzcd cind 1i shcrmcn were p<1id 1 dollu.r for each 
recovery. Department recovery sites were located 0t Paimiut, river mile 
251, in J 970 arii-1 cJt l::il:Zlmiut 1 river mile J (!3, in J97J (riQure 5). Recovery 
gear ut these sites consisted of one fishwheel and up to eight gill nets of 
8-1/2 inch mesh in 1970 and u. single fishv..rlwel and 5-1/2 inch mesh gill net 
in 1971. 

Tc:1ble 1 presents a su1rirnury of 1970-1971 tagging and recovery data 
for king, summer churn and foll chum salmon. 

_Kin_g Sa}Il~Q.!}_: Of 340 bng salmon tagged and released in 1970, 49, or 
14. 4 pei cent, were recovered (Table 1). Since only one recovery was obtained 
at the Department's recovery site, all catch and rccove1y information from the 
area upstream of the tagging site was utilized in the population e.stimate. 
There were 19 1 329 unmarked king salmon taken above Obogamtut along with 
45 markci fish (tug rccovcri.es). /\ sirnpk Peterson estimate using these data 
produced a populatfon estimate of 146, 041 king salmon passing Ohogamiut. 
Adding the catch and escapement information recorded in areas beJow the tag
ging site resulted in a total population estimate of 226, 740 king salmon in 
19 7 0 (Appendix Table l) . 

Toble 2 shov1s the distrj_but.i.on and mjgration ratc:s of all king salmon 
recoveries by recovery location. The farthest upstream recoveries were made 
_at Dav._rson, l, 319 river miles upstream from the mouth. A single recovery at 
the mouth of Wild I~iver extended the known range of king salmon in the upper 
Koyukuk River system. Eighty-nine percent of all recoveries were made in the 
Alaskan portion of the Yukon River with the remaining J 1 percent coming from 
Yukon Territory. The u.vcruge time before recapture was 17 .1 days and the 
average migration rate was 26. 3 miles per day • 

.S.u111r:r10r C.h_t_ll}~_Salm_Q)J.: In 1970 a total of 3, 049 summer churn salmon 
was tog<Jed during June 16-July 15 and 129 or 4.2 percent were recovered 
(Table 1). All catches and recoveries made upriver from Oho9ami11t were 
utilized in the 1970 population estimate. An estimated upriver catch of 118,391 
unmcnLc~d fish was mo.de along v>'ith 111 1mirkcod fish. /\Peterson estimate bciscd 
on these~ data produc::d a popul0tion estimutc of 3,133,628 summer chums pass
ing Oho~;amiut nnd <i total popuJiJtion of 3, 629, 591 which includes the catches 
and 0.scapements in areas below Ohogamiut (Appendix Table 2). 

In 1971 a toted of 6, J S3 summer cln1m salmon w<.ls tagyed und released 
during June 22-July :n with 13), or 2 .1 p0rcont 1 beinCJ rc~covcwd (Tu.ble 1). 
A total of 3,891 unmarked summer chums was captured at the Kakrimiut site 
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Tab t e 1 • Salmon tag-recovery summary, Yukon River, 1970-1971. 

---·----- 
Fishing Effort (Hrs.) 1, 715 1 , 621 1 , 2113 420 


Number Captured 492 9, 3I10 6,383 l185 


Number Tngged 340 3,049 6, 153 485 


Number Recovered 49 129 131 17 


Percent Recovery 14, /1 4.2 ?. • 1 3,5 


.. 
I 


1 

' 


, 

J 
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TAJLE 2. Distribution and migration rates of tagged king salmon, Yukon River, 1970. 

Area of recovery Miles from 
tc.ggin" site 

Recoveries 
No. % 

Tagging dates 
(r.:•nf'.e) 

Recovery dates 
(rc:..:1:-"e) 

r:ean day3 
0;_1t 

:.~.~-~:) 

:J<:'r 

r-.~~es 

(, :1 "': ---- 

,_. 
,_. 

Below 011oga~iut 
F..ussian ~'~ission 
Pa-:1:1iut 
~-io.:y Cross 
:;u'..ato 
Galena 
Ru::-y 
Ta~~:1na 

?.<.:-.:_?art 
St ,:;-;ens Villz.ge 
[;c;·_nna (Tc'.lnana R.) 
Fo::-t Yukon 
Circle 
:Llot.: th of l·:ild River (Koyukuk R.) 
l·:o•_! th of forty ~file River, Y.T. 
Da·.:son, Y.l'. 

28 
66 
94 

299 
345 
396 
510 
578 
662 
675 
817 
876 
831 

1,034 
1,134 

4 
4 
1 
3 
1 
1 
4 
4 
4 
4 
9 
2 
1 
1 
1 
5 

8.2 
8.2 
2.0 
6.1 
2.0 
2.0 
8.2 
8.2 
8.2 
8.2 

18.4 
4.1 
2.0 
2.0 
2.0 

10.2 

6/21-7/3 
6/18-29 
7/2 
6/18-7/7 
7/5 
7/1 
6/18-7/1 
6/18-30 
6/15-24 
6/18-7 /10 
6/14-29 
6/14-22 
7/1 
7/1 
6/29 
6/22-7/1 

6/25-7/12 
6/25-7/5 
7/6 
6/22-7/16 
7/'? 
7/14 
6/30-7/13 
7I1;-25 
6/31-7/15 

? 
7/6-25 
7/6-19 
8/? 
8/11 
8/5 
7/27-8/15 

5.3 
5.3 
!; • 0 
5.3 

? 
13.0 
14.5 
20.5 
17.3 

? 
25.6 
24.5 

? 
41.0 
37.0 
43.6 

L,. 8 
16.5 
17.7 

? 
26.5 
27.3 
24.9 
33.4 

? 
26.4 
33.3 

? 
20.3 
29.3 
26.0 

TOTAL 49 100.0 6/14-7/10 6/22-8/15 17.1 26.3 



------- --------

1it;'_·~, c ·'.i;~.: l·-~ ~·_Jr l, C.. ·.:·;~, \~,,.· st1;·i~;-iC'i. 

1c:.u:·,~.· p~.1~-:;_:)i1·_; C).1os(:;~1i1 .~•• /\cld.iti.c)lJ <,i~ 1.l1c: dr:-)\\~nr·ivr_:r cdtchc.'~.: t1n.d cscz·tpc

111•,-::nl~; ptoduccd d lot.:il pr_1pul~1lion c::Liindtc of l ,S\JU,157 sw.nnc~r churns in 

JCJ/l (i\Dricnrli>: Ti"blc= 3). 


Tcih~c' ::: '._ 1 .()\\'S tl::' d;:.ldbc1Unn c 1 ;~~1 mic,;1i11icn ri1toc-o uf ;iJl sumrncr churn 
ft'."CC)\'('rJes hy recovery Joc<'ltion for J970 cind 1~)'71. All recoveries were made 
jri j~~ •. :·:-:d, 1_i·JtC: 1·1.-i~jhC:-Jt JJt':~_--C(·;l;td<;_JC ()f r°'_':·::C)\·~cr.ic,:3 \\i(:~~C 1nadc Jr1 t:/JC J.\fl\1 .-i.k {_-l.llCl 

1

(-~il.1\·)j'·1cJ l~rc;~:s ( ~,~;ng the~ l'-1t~:in rivc~r. J ;:,--1 -~~c.-1rU1(:.r:~L u;):~trcGr~1 rcco·vcry \\1dS n-J,_1dc 
Clt Nen<:rna on the Tanana H.ivcr, l, 04S Livc~r mile~; upstream from the mouth. 
TiLr l1~:..>~l.l1 lL.-'.;:,!i"!Li(.J~1 ld~C 

P'--~r c:~i-i, 

f'c:ill Cl:_'=1'~' -00JJ.<}Ol]_: In l 97J a tohl of L\85 foll chum s:.:lrnon was togqo.d 
and r,:J8i::i~;cci d1trin9 July 2'7-,\ugust 13 with 17, or 3,S rcrccnt, being rccovcrc::d 
(T~:Llc> l). h ru)l'luUon e~_;U:l:c,te \'.'0S 1wt m<1d0 chic: to the ~;nic::Jl numbers tc1g9ed. 
AL1 fall cJ-iurn rt:'c:ovcrios ·wc1 e m2dc in Alc1 ska (Tabk) '1). The farthest upstream 
recovery \Vc1s ini'1dc at Rampart, a distcmcc of 948 liver miles from the mouth. 
The mean migration rate for all recoveric~; was 21. l miles per c1<1y. 

DiscussJon: hJthowrh popuJc:Jtion cstimstcs v.,rern made for king and 
sun11110r churn .<~.:ilmon Lhey ci1T' 11ol con::;jck~red cntirt:~1y valid. Iv1any inherent 
problcF1S mcick H irnpossi!)le to satisfy Ricker's (19,18) cissumpl:ionE-; thuL <::u-0 
fu11clc1rncntal to valid populution cstirndc;s, In many instancos il vws diffjc:ult , to quantify the following factors (and their effect on the population estimates): 

I 

J 
1. 	 tag loss 

1 	 2. unr0ported tag recoveries 

3. 	 accuracy of reported subsistence catch data1 
4. 	 some segments of the population may not have been 

s1:1111pled, i.e., fish tag~:;cd in 1970 <ind 1971 dnd 
recovered in 1971 were ccipturnd only along the north 
bunk of the river. 

Of the three estimates, only the 1970 summer chum estimate had suffi 
cient 	numbGrs oI fish tugoed and exami1wd for murks to bu.ve LI 9S percEmt chance 
o[ b'.'in~r v:Hhin ~~ . J 0 of t~1c <:;c·tu.~1~ popul;1Uc1n si:~c. The 1970 kinq salnwn esti 

j mate> rn8t the rcciuiremcnts for± .SO at the 95 pGrcent level and the 1971 chum 
f.:ul1nun c'~timn10, vvhich Uf,.ccl the most rcli<Jhle recovery do tu, could not mc~et 
the rcquircn:cnts fur 11umbcn; L1~1gcd <:!nd cxc1min~'cl Im 1110rks to b~) within -f .50 
ell tho 	05 pi.::r'-:' ;:!: confidence level (l\o:J~:on <:incl Rcc1;r:r, 19G!i). 

I 

J 12 -	 . f 

J 
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Table 3. Distribution and migration rates of ta9ged summer churn salmon, Yukon River, 1970-1971. 


' 1970 1971 8'.:l c.h 'i, .-.. r. 

I Miles from '.Recoveries .'1igratio:: R:.:coveri;:;s ~~ i ~: c·; ·~ : on - • • i.,._ ••• 

Are.a of Rec:ovc:ry lt2qging site i:b. % rate (~1iles/ci2y} No. ~t r.J~e (m: ·~ L· s/c:.-l:.~L·_>~_c_.___·_,~__--------'-------"'--"---------------'------'-.:.-. 
Be Iov1 Ohogarn i u t 

3/
Kakamiut-

Russian Mission 

Pair.iiut 

Holy Cross 

Anvik 

., R" 4/Anv1K 1ver

Shageluk 

Grayling 

Ka 1tag 

Rapids Creek 

Nulato 

Bishop Rock 

KoyukL!k 

Tanana 


Hus 1 i a (Koyukuk R.) 


Me;;anJ (Ta.-:ar.2 R.) 


8 

28 

66 

94 

132 

132 

J!+3 

151 

265 

299 

317 

317 

510 

526 

360 

18 14.o 11 8.4 29 l l.2 

20 15.3 6.7 20 7-7 6.7 

14 I 0. 9 5. I 9 6.9 8 r. .o 

8 6.2 11.4 3 6. I 22.0 16 6.2 16.7 

8 6.2 9.9 .8 9 3.5 9-3 

1/
21 16.3 15. 3 22.9 (' I' o.o 51 i9. 6 

8 6. I 8 3. I 

.8 , , --. 
r-4.J 

29Y 22.5 6.6 21 16.0 12. 5 50 19.2 9. 1 

8 6.2 25.5 5 3.8 11 .0 13 5.0 19.9 

.8 8.o • L·r 8.J 

17 13.2 14.9 l 3 9-9 i2.0 30 11. 5 13. 6 

2 1. 5 2 .8 

3. 1 21.6 1.5 21. 6 

0.7 24.3 '·• "t 24.3 

0.7 25.0 25.0 

.8 .4 
I i' 
[129 100.0 12.8 '1?-1 100.0 11.1 ~26C1 JCO.O L 1. t; 

l/ ~'.::ny o i the returns probab-ly recaptured in the Anvik .:\ivcr spawning a_r_c_a__---------- 

2/ Of these, 10 returns 2re known t2ken in Blueberry Creek, a sma1 ! tributary stream. 

31 D2part:1:2nt reco··.tcr',' site. 

4/ [,,::;,~a r t;~;e~, t c.:i rec. ss survey rccuJ c ,- i e:;. 


http:carcc.ss


Table 4. Distribution and migration rates of tagged fall chum salmon, Yukon River, 1971. 

.Area of recovery 
MilGs fro~ 
t-:lgging site 

Recoveries 
No. Percent Tag9L"'lg dctes Recovery dates 

Mean d~ys 
out 

r,:e~n miles 
per cay 

...... 

.:::.. 

Eelc-,:; Ohogamiut 

R•J.ss5.i'.?.n Mission 
P~ir,:iut 

Anvi:-: 
G:-~yling 

K~ltc.g 

!.Juk:to 
Bi::ol:.-:>p Rock (Koyukuk) 
Tan~na 

R~mpc:irt 

28 
66 

132 
151 
265 
299 
320 
695 
763 

5 

l 
1 
3 
2 
1 
l 
1 
1 

J. 

29.4 

5.9 
5.9 

17.6 
11. 7 
5.9 
5.9 
5.9 
5.9 
5.9 

7/30; 8/2; 8/6; 
8/6; 8/9 
8/8 
8/8 
7/28; 8/5; 8/13 
7/27; 8/6 
8/8 
8/7 
8/4 
7/27 
8/5 

8/3; 8/16; ?·. , 
8/11; 8/21 
? 
8/? 
8/12; 8/15; 8/21 
7/?;8/12 
8/26 
8/25 
8/15 
8/18 
9/3 

? 
? 
11 
? 
18 
18 
11 
22 
~ 

? 
? 
12.0 
? 
1·1. i 
16.6 
24.4 
3i.6 
27.2 

J:otals 17 100.0 7/27-8/13 7/?-8/21 13.0 21.1 
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The 1:-/'.'·,: of c.:.pturc' ~;c<1r used induces otLcr pos~'i!Jlc biases. l'ls clis
12 11ct1 ..-:-~; L:L.~~,.~ -~'~ ~>ds rC}1·._. ~-, .L:.:~·r;!,~-~ ir;c~·._::1 ~;~ll ;1ct~_; (:' ] 1 ) ~;cJ 1:~ctivc.l~1 h~·1r\n~;:;t 

tl;c' L:i;,:r,:- :.'.: ,,'. ):1nQ '~' 1 1:, i:; ((1 un:·l 7 yccr olc:J~.o), '1.''.1ilc fi::'.l\···>iccls selectively 
lwn'c; st the ;:·.1;1:1 l lcr sized fish (3, '1 <1 nd S year olJ s). f.ic;hty--four and ] G per
cent of king s;ilrnon taggod in 1971 were captured with fishv1lieels and 8-1/2 
iu·..:..'!l ~ .. ::..;~~h si il 1 ·..... ts rc~_,r(_;,__,~~ \·c~~/' 11._ \·.~::.:s r1c...:t IJC,1:·.:.-~~~:_lc ~() (iCCLL"C:tcly clc~:·.;r:nir1c 

tl:c' type of ~JCiH uc;ul to C'.~:pt.urc ki:1cr s2J]1r.on in th<' upriv0r Li~>hcry. Th::o va~3t 
mc:1jority of 'thco chum sulmon cuptured at the tag~ijng site and in upriver ureas 
\1·c;c' l::1'.:.cn ,_·:.i'ci1 ;i.slw.1 :1c:-:L·. \':'.1ich Lile' not .size selective ior chur;1 salucrn 
( .. ,, ''i 1-, 1 9 'i ,.l)L,'-,,-·~.C~(t 1 ,l_, r 

Even \'·.~j~.h the c1fo:··c:nc:1tj_o:nc: 1~1. i)fC~J~·=:~~1s, t}1c·;:;e estir1utc~: c1re co~J,~i.d.ercd 

th0 )x'~;t oppro>i:r1u.tioc of th2 rnagnitv.lc:..: of tl;e kin0 and sumrnct· chum nms 
durin~: the stuciy period. The relative rnuc;nitudcs of the king and sun:!~wr chum 
runs, as indicated by these estimates, have been instrumental in fornrnlating 
a new fisheries managsrrcnt policy of Duximizin~; ?olimmer chums and minimizing 
'kinq solmon commercial J.0rv2sting. 

After the 1971 season tagging and recovery studies were discontinued 
and the ernpbe:1sis shifted to other aspects becaust:::: (1) wo1king population 
estimates had b2en made cir!d (2) with the available funds and personnel, it 
was j rnpossible to eliminate enough of the shortcomings of the project to sig-

ESCAPEMENT ENUMERATION 

The Yukon River salmon fishery in recent years has been regulated largely 
on the basis of obtaining and analyzing comparative commercial and test fishing 
catch information which ir!'.l.ie<::ltes the relutive sizc~s of runs as they enter the 
river and move through the major fishing areas. Monitoring cf spawning escape
ments hc:!s not plc1yed an irn::lo:--tant role i.n formuh~tin9 in-season management 
decisions since~ the data u.vailable cornc=;s from tributaries too far from the fish
ery <rnd tco lcte in t:1e sec:.ccn. Obla.inin.;; total c;nnual esc<:ipenwnt informotion 
is nc!t possible under present funding or technology clue to the vast size of the 
druina0c:; and turbid water conditions tlwt prevail alon0 approximately 1, 500 
miles of the main river and in many tributaries. 

Regardless of t11ese limitations, obtaining improved escopement informa
tion in severed key tribut:cny streo.rr. s throughout the drc.1inage appe2rs foci ~:i.ble 
and is essential in evaluating escapement trends in order to formulate long
runc!c inc11E1~1ement proccdlircs. Sevc~1al projects were designed und implemented 
clurin~1 Lhc study period in order to upqicidc this kind of esc.:ipcmcnt inforrn<:1tion. 
These J.nc:Juclc ~;tndics .in tllC! lrnvik River, Scdchu. Rtvcr and in the upper Yukon 
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.Rivcr at Vlhil( 'horse. 

AnvH:_J_{.i_ver: In 19i'1 a preliminary survey wo s made of the Anvik River, 
\.vliich is o:L· CJ: thr mo~! i:;·:portant king and surnmcr chum salmon spawning 
strccnns in th0 Yukon clrninnge, to determine the fou.sibility of cst<Jl>li:;ldni:; a 
salmon counUny lower ~;il'-!. AftGr iniliiJlly c nco '..m \cring pn): 1 1 (~ rns with high 
wutcr, a .suH2,ble site wus located und u prelirnimny count was made. 

13usr;cl CJ:l c>~pcricncc ~;aincrl in 1071, <:1 f:ccond tower wcJs constnictc:d 
on 1h0. CC!~·t h ,,~~: of the river across from the oric1inal tower in 1972 (Figure 7). 
/\ J 2~i0 watt ~-:r · iH·:rator c1:1':1. c; light :.trin~! v-,rcrc u i.;t ci lo illu;;;i;:d r:: the ri.V('J" 
vol.tom durin~! the few hours of darkness e.:.ch ni;;i1~. f\ 20-fool v;cir 'Wi.';, c:rected 
across from the tower to lcu<l fish closer to the tower. 

Counting operations began on July 5 and t e rminated activHies on July 
31. Sixteen-hour counts were made from l 0 00 unt il 0200 hours the followi n g 
day, Counts v.;ere recorded for both hourly totals and the first 10 minutes o f 
each hour. 

Lack of udequcte personnel preventc:d corr. p lete 16-hour counts from 
being conducted. Occasional unfovorablo weathe r and water conditionf, plus 
fou lty g e n c wtor s furth e r reduce d daily e numeration periods. Mis.sing c o unts 
were estimat2d by averag i ng the last complete hourly count with the next com
plete hourly count. 

Over a period of 290 hours during the 27-day counting period a totcJl 
of GS, 202 summer chum salmon and 527 king salmon was enumerated past the 
tower. Based on this data the expanded total escapements above the tower 
were calculated to be 108,342 chums and 1,104 kings (Table 5). Estimates 
made from 10-minute counts for the same hours were within 0. 9 p e rce nt of the 
expC1nded counts for chum salmon and 5. 9 percent for king salmon. A summary 
of hourly c ount s and cstimo t e s are pr0 scntc d for s ummer churn a nd king s ci. Iman 
in App8 nd.ix Table s 4 and 5 re spectively. 

The main summer chum salmon migration peak past the tower occ urre d 
on July 12, while the king salmon rni~r rc•tion pc<:1ke d on July lG and 26 (Figure 
8). The daily chum run wc:is heavi e st fr o m 2100 to 0100 hours with the r:1ujor
ily of fish mi0r<1ting upstream from 2 1 00 to 2300 hours . The king migration was 
qro.atcst from 1300 to 1800 hours with the peak occurring between 1 GOO to 1800 
hours with the peak occurring between 1 G00 to l 7 0 0 h o ur s (n gurc 9). 

A propo sed tower cind weir sa c wa s s e lec te d for future use a miJc 
dovmstrcarn from the present site (Fi9urc 'i'). Tho river is sha llower a nd 
nc1rrower u L thhi point tHld \\l c1 t c r co11d.i !i n n : a r~; LcLLr:.r for cnumern ting fi o lr'non, 
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10 

15 

20 

25 

30 

Table 5. Sumr.oer churi an::! king salmon en11merat ion s.ummary, Anvik River tower, 1972 

S1.;:~;:1~r Chl'rns ] ·~ inc: s 
Actu.Jl Cou;its Exrc:indc:l 

t-;ou rs 
~ate ! co 1•.: n !· r~d ' u i:lir:ute Hou' 1y Hourly'~ 

·-·----· 

71 2 

6 16 

7 17 

8 15 

0 i 5
.J 

8 

11 16 

12 15 

13 16 

14 16 


] 5 

16 6 

17 16 
...... a18
:::0 J 

l;19 

6 


21 12 

22 9 

23 /


0 

24 8 

7 


26 2 

27 5 

28 16 

29 15 


l 3 

31 _5 


TOTAL 290 


264 

761 

393 

474 

-~., 
I)_; 

l , S4 3 

1 '769 

1 '109 


978 

580 

163 

402 

197 

40 

90 


150 

64 

23 

50 

24 

7 

7 


28 

4 

6 

r 
0 

310 

1 '559 
4 '8 61 

5 ,036 
2,655 
3 '777 


11 '68 5 

11'036 

7,355 

5, S3 3 

3 !· (..Q'·ivv 

1'110 

2, 1 G3 

1'237 


252 

4S7 


1 ,009 

335 

173 

260 

121.; 

29 

69 

96 

64 

38 

31 


3' 104 

2,351 

6,070 

6,938 

4,335 

7' 145 


15,893 

16,399 

10,875 

9, J 19 

5. 193 

4,274 
3,273 
3'3 l18 
l. 725 

1 ,659 

2,002 

l ,245 


725 

778 

404 

249 

278 

170 

l 02 

l 04 


31 


10,770 65,202 108,342 


Counts 

Cu;;1ulative 

3' 104 

5,455 


l 1 '525 

18 ,L:63 

22,798 

29,943 

45,836 

62 '735 

73,610 

82,729 

87,928 

92,202 

95,475 

58.823 


100,548 

102,207 

104,209 

105,IJ54 

l 06' 179 

106,957 

:07 ,361 

;07,610 

107,888 

108,058 

108' 160 

:08,264 

lCS,3~2 

t•.c. t l.«J 1 Cc'-J:it s Ex .:) «:J ~:: (. -: Co :.· --t :; 


10 minu~e Ho urly Hourl'l Curncl 2 ti·1e 


0 
l 

3 

1 


10 

8 


1 1 

12 

4 

1 

1 

0 

3 


13 

6 

4 

4 


0 

0 

3 

3 

1 

l 


93 


9 

1 

2 

3 

7 


29 

'~S 
53 

71 

52 

24 

21 

1 1 


::;

14 

36 

14 

20 

l 0 
I .I 


7 

8 


1 l 

22 

j 7 

l5 

l 0 


527 


9 · 9 

1 J (' 


2 l 2 

3 J 5 


15 30 

-, r-
I ~45 . ./ ,..,.. 

:J) 13 0 
1 :;q69 .... - ; 

75 274 

67 3:, I 

97 L; 38 

35 L; :?_ 3 

40 SI~ 


32 5 ;5 

42 _;r: " -'o I 


54 6 ·11 

24 fS 5 
70 
 {'):: 


I ...1 ~· 

73 c-=3
" / 59 e; ')I 


94 ~ s i 

49 l , c1 0 

34 I, C'.;4 


• t"'. / ""'18 I , L ·' L 


25 1,n; 
17 l 'l 04 

1'l04 
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Summer chum salmon (n :.= l 08, 342) 
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King salmon (n = l, 104) 
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figure 8. Daily summer churn and king salmon migration (expanded), Anvik River 
tower, 19 7 2. 
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figure 9. Hourly summer churn and king .salmon migration (expundcd), Anvik River 
tower, 1972. 
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Cilrcass s0rnnli1vr .:rncl 0numerotion surveys were conducted between 
July ;:u L:nrl lluqust ~. ijy bo0t 01id included Uic <:nca frO:il the mouth of Otter 
Cree:;)~ to the river mouth. The olJjecUve w<1s to obtain age und sex data of 
spavmed out king ancl summer cl1um salmon plus obtu.in salmon species com
posiUc\n .''.r;ccific0lJy tu dcterrnir-;r; if a siqni r5cant pinl~ srilrnon porul<:ition 
utilized the lower rivc~r for spavrning. Age and sex data obtained from car
cu sses <.ire -discussed in u. later ~~cction of this report. 

Durir~ g J\w:u :~ l <l-5, <J c.:.Hc<:;..~s survey \\;:1s conduc ted from t he tO\ver 
~~itc to tlic rivC'r mol:'.l:. A tutc::J of 1 pink, ·11, St)5 summer chum and ~G king 
ccucussc:s wos counted. Observot:ions indicated that king salmon in the 
lower river were still c:ictively .sp2wming. 

An aerial survey of the Anvik River was conducted on July 22 utilizing 
0 float equipped Cessrw 180 ai.rcraft. A count of 211, 633 summer chum and 
418 king salmon was obtained from the headwa tcrs to the river mouth which 
included 74,118 chums and 346 kings in that portion of the river above the 
countin9 tower. The curnulc:itivc expanded tuwer count through thut date vvcis 
105, 45'1 summer chums and 665 kings with the aerial survey accounting for 
approximately 70 percent of the chum and 52 percent of the king salmon 
escapement past the tower. 

Bu sed on the o.crial survey data obtained be low the tov,,-er and tower 
count date:, the rninirnu:-r: total estimated escc:pcrncnt into the J\nvik River was 
2_45,857 chum and 1,176 king sahnon. It wus determined that few pink salmon 
spawned in the Anvik River during J 972. 

S~lcha l~iver: In 1972 an extensive exploratory survey was conducted 
on the Saleha River (Figure 3) by a two-man crew in a riverboat. This survey 
was made from July 12 to August 18 to deterrnJne the abundance and distribution 
of king and summer chum salmon plus select and identify potential counting 
tower/weir sites. The proposed Prudhoe Bay to Valdez hot oil pipeline is 
schcduJcj Lo cross the 10\ver Salchu. IUver vv-l1ich gives these studies an even 
higher priority. 

The area surveyed extended from the rivcr mouth to the South Fork, a 
dist<:incc of G8 river milGs. The sl1allmv n<.1turn of the river neccssitoted t he 
use of a flat bottom 24- fool riverbci:it powered by two 40--horsepowcr outboard 
motors equir'pl':d with jct units. /\11 obs<:::rv<ttions of salmon vvere recorded with 
spawnin~J ar~as located and marked on maps. A numbGr of king salmon redds 
wuro idcnLi.lied to sµr:;cific locations by landmarks for possible future incuba
tion studies. /\ six-·foot wooden step ludd ar was fustencd inside the boat u.nd 
used as a tower to tlid in obscrvinq ~;olmon. 
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'I'>j .. ~·.: ! J~. I.,~ .. ~ 1 -,.·i.~~:J uJ} :;·\·;~~1~~:-)10 ~CJ}!·:~nn cc1rcos~.~("lS \1VC~reL• r 

~;c,::;rlr_.-1 :·(,,. ,_,c;c c:nd .c.,-~ cL!l.~. /.11 ~:01:1;J 1 (,_-1 c::ircl:ls~:.,~; \':ere i.mn1cdi<1tcly 
di~_;pou>l oC irito the :m_;~;h on citl1r::r side or the river lo climinulc1 dcitu 
d uplic:c11lon on s ub~;equent sa mpJ j ng surveys. 

/1 ~:ui.tc-1blc lo'.'.Tr site <rncl the mJjor hng sc:-iJmon spciwning areas were 
ident.rncd (Figure iO). Three Ung salmon rodds were marked ancl their posiUon 
iJccu:·i,1"1'>' :nc}ppcd fc;· p;):;sililc [uLun:; c(,!~i a;:d lc:cvcd clcvcloprncnt dncl survival 
studit:.';, hs a rule:; bngs \Vere ob.served ~0 1 ,;.;·,·:ning u l the heads of ri files in 
2-4 feet of water. 

1\tu-:cwus kine; s:dmon Cry v.1 2n:-~ loc\1t8d throu~1hout the lcnc;th of the 
inain ri_vcr up strcc_nr. to JJo Crub Creek. r'ry v,1cre concc;11trated alc1nc:r the shorn, 
espcci11Jly in cutbac]( areas, near feeder streo.ms and in slack water eddies. 

!in aerial survey mcidc on 1\ugust 3 accotmtcd for l, 19 3 kinCJ salmon, 
the mu iori ty of which vvere spawning, in the main river from the mouth to the 
North Fork. A total of 14 3 or l 2 percent o1 the count vn1 s obtained downst:·cc:i m 
from the proposed pip-2line crossing. The greatest nurnb8rs of spawners were 
obsr:?rved between Redmond and Butte creeks. 

11. tott:d cf 293 kir1g salmon carcassr~s we..s en11rnP.rated during the boat 
surveys. 'fe_ible ·6 cornp<1res tbe distribution of live fish, carca ssc~~ and redds 
observed eluting the study. /\s expected, cui·cu. ssGs c:hi.~J:..tcd a downstrncirn 
shift in abundance compared to live fish and redd distribution. 

Carcass survey information also indicated that post spawn1ng mortality 
is greater for females at an earlier period of time compared to ma Jes (Table 7). 
This differnntial post spuwning mortality is significant when attempting to 
accu:-c::tcl/ c:: sscss thC! t:;c;e, sex c:ind size cornposj_tion of the escapement throuqh 
carcass sampling. Carcass age and sex data is presented in a later section 
of this report. 

l·tJ.·i~c..'b.s..1r:~~_ri_::_~~11 Fi .sJ1c_J:y~: r::ach ycc::r .since 1970 1.hc Department of Fish 
and Gur;-10 hds suppllc~d J fishery tc"chnickn 'Lo sample king salmon 211: this 
fishery for oge ond ::io:>: and obtc1in daily escapement information. This inform
ation has been of c8nsidorablc vu.Jue in provkling 011 escapement index for the 
upper Yukon basin (F'iqurc 4). Comparati.vc escapements arc shown in l\ppcndix 
Tubl.e G. /l.gc and se:;x dulu is su111marizcd in a latsr secUon of thjy3 report. 

[l..§'}:_~<21-:.ll..i:~~QY...§: Because of the vast distances involved and the large 
number oi sc-iln:on ~~;lLlWning strc2nns p1escnt in 1.hc Yukon lUvcr syslcm, the 
uc~rL11 ~;iuvcy method is L1sccl to c~numcrntn c~:capcmcnt in cerlajn key streams 
\vh 1.c:h (l!c felt to he ir;clic:J~ivr c1f ovcr.:-dl csci.!pcrncnt in that urea of the Yukon 
bosin. DmJng tlie 1w<-1k of spuwning, when water and light co11ditions are 

- 22 

http:Comparati.vc
http:slreo.ms
http:lo'.'.Tr


--

----

__.., .. ,.,. 

v· c; mon redd locutions ' 
Saleha' R"rver, 1972.Figure 10. ,,1ng S"l 

N 
w 

0 - King s 1a mon r,..dd 1 .- ocat ion 

2 3 5 
' . I 

Mi 1es 

-~--



J 

Tab:e 6. King salmon abu:idance and distribution, Saleha River, 1972. 

l/
/',:re:.-

N 
,::,.. 

100 

200 

300 

L;OO 

500 

TOTAL 

1/ 100 
200 
300 
4CO 
500 

Aerial sarvey 
(8/3) 

Nt::;:ber 

241 

333 

60 

485 

74 

1,193 

Rh1er mouth 

% 

20.2 

27.9 

5.0 

40.7 

6.2 

ioo.o 


Carcass Survey (8/4-lS) 

7 

12 

7 

11 

6 

43 

16.3 

27.9 

15.3 

25.6 

13.9 
I 

l 

I l CO.O 

Males 
Numbsr 

49 

72 

5 

5 

131 

% 

48.5 

47.7 

19.2 

35.7 

44.7 

to mouth of R8cimond Creek 

:tfo:::ber 

52 

79 

21 

9 

1 

162 

-
- ~o~th of Rec:nond Creek to mouth of Ninety-e.ight Creek. 


Mo 1~th of Ninety-eight Creek to c.outh of ?lat Creek. 

- Mo 1..:th of Flat Creek to raouth of Butte Creek. 

- Mouth of Butte Creei<. to mouth of North F:nk. 


~ei::-t~J_'2 S C<.'.:1bi~cd 

% 

51.5 

52.3 

80.8 

64.3 

100.0 

55.3 


!\uui.c-::r 

101 

151 

26 

14 

1 

20"_, .J 

% 

3 1'.; . 5 

51.5 

o.9 

4.8 

0.3 

100.0 
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Table /. Daily king sa]mon mortality based on carcass observations, 
Saleha River, 1972. 

Hales 
Number %D~tc 

·-·---.....~--........-------·-

l.44
8/ 4 


2 
 0.75 


2.46 
 7 


2.06
7 


4 
 1.49 


2.78
10 


6.519
11 


21 
 7.112 


12 
 4.113 


16 
 5.514 


21 
 7.216
'I 

5 
 1. 7
17 


18 
 6 
 2.0 

-

4!1. 7
TOTAL 131 


., 

..; 

J 
-, 

CombinedFemales 
Number %Nm\b~~r % 

:----·--,.-----·----------'~-----· 

3.82.4 11
7 


5.85.1 17
15 


22 
 7.55.115 


3.4 16 
 5.410 


12 
 4.12.78 


5,5 24 
 8.216 


8.5 15.025 
 44 


.30 
 10.23.19 


11. 3
21 
 7.2 33 


5.1 10.615 
 31 


35 
 12.04.814 


2.42 
 0.7 7 


11
5 
 1. 7 
 3.7 

162 
 55.3 293 
 100.0 

l ! 
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or 1.:1:1'll'~ fnr \'iC''.Vinr<, ~: e~:r: strn;·1 rn:; c1n~ survcyc·d by Dcpurtmcnt biolc1qists 

in sfr1ck· c·:;riiric airc:c:f:_, '.".1i1ilt_' 1HiL precise, cicr1al smvc~ys Jre cin in.portant 

n~(]nc::gc;1~c:1~L. ~CJOl whon :w otl1cr mc<:in~; of c:is::;es~;ing escc_1rc~nwnts arc uvailublc. 

Comparative annual aerio.l survey escupemcnt counts muclc in index streams 

!~1; ;:.:.;-";_: i;11j ;;ummer c:i.::11 :3:_:~:11c:-1 i.'iC prc:::cntcrl in i\9pcndi:·: Table "l 0nd 8 res

pcctivGly. 


TEf_~T flSIIINC 

.1\ test fishin9 site:: has been operDted since 19G3 a.t Flat Islu.nd which 
is loca tccl :--;C">.:1r the ou1-1c:t of the south mouth of the Yukon ruver (Fi9uro 11). 
Information has been obtained regc.:nding relative abundance, specit;s composi
Uo;-1 and ti~i;inc; of the Yu}:_un Wvc;r salmon runs needed for i_n-season nwnagc
rnent of the commercial fishery. Tvw ·s-1/2 inch mesh set gHl nets and one 
5-1/2 inch nwsh set gill net, all 25 fothoms jn length, were fished 24 hours 
a duy at lhr,:e diifercn~ sLes during tlw study pc:riod. 

Comparative catch figures for 8-1/2 inch gear for 1963-1972 are shown 
in Appendix Tables 9 and 10. Appendix Table 11 gives comparative run timing 
information of King and chum salmon at three locc>.tions during 1970-1972. 

Tlte test fisbin~ c2tches cHG uffected by e:nvfronmentd factors, (i.e., 
,tides, wind / debris), different fishing methods and other factors not necessarily 
co1mectcd with salmon abundance. However, even with these limitations, test 
fishing catch data are felt to be the best representation of run timing and mag
nitude. Cor1rn1crcie:l Ccilch data is riot as desire:1ble for this ana1ysis because ., 
 of the gaps in the data caused by closed fishing periods . 

A serious limitation of the Flat Island program is that the salmon run 
cnti:;rs the three, mujor mouths and the proportion using each mouth changes 
from year to year. Tho clato, therefore, ccinnot alwdys be used as an index 
of <::btn:c1'1 ncc for the cnti.t(O: system. 

AGE AND SEX COMPOSITION 

l\qc l1 nd sex co1~1uosition information is used to determine returns from 
specific broocl years and effects of gei1r selectivity on escapement productivity. 

Fc1r pu1posos of this report, a~te 421/ si.1lmon returnin0 to spawn in 1972 
wot1Jd ho the progeny of the 1968 nm that migrated from freshwater to the ocean 

' 

l/ 	Gilbert-Rich Formula - total years of life at maturity (large type) - year of 

life nt outmigrution from freshwater (subscript). 
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in li1e S liiI;':_j Gf 1970, I:· J:uS fJL?''ll in;po,;~;j])Jc tu cJctcn::il~C Whether cl few 
·J '110 (_' i, ··· , ,.,. .... ,L·,. ~· ·· 1 ).J~'l, .. (L1'"L 1 · ' l ,., ... -;. ··:-, ·1 c·j ·- -- ·· ~ '.' :\ }.- ~,·1 o··· l"'O11 oY·J'I"'J . ·- ,"_) (_, ! ; •• i • _, . , Ci 1 . •...) . ! j l 1" ' - t.....: ~-) .... ) I'--: .. J j " \.; ,.) • ) I .• I~ L J J ·- _1_ ~ \.J. l (_, L,.. i.. ! ''-• I l_. ,' .J. J ... , • ~ ,·J 

f1cshwciL·:· c:L!lUli. Tid;; c.:1nnot be; rc~;oJvcd 11.1:Ul <::dr_;qu,tc sc1mplc::.'1 of smolt 

me obtc.lii:c·d forage crnd size ex<linination. 

t:Jll.S §_d)rno:ci~ T11ble 8 prcscnls ugc crnJ sc>: coff,position of commercial 
C'c1Lcl1 SiL :-'. '.o c!J~,:L::<i ir:. t!1c? Jv.:.-·?r river sii~c:c: 19C5. h~c composltton muy 
c:h::rn~1c c: ;; :::iccrabl;' fro 111 year to ye<H cl.uc to the differences of survival and 
return c·: '.: r:; 'J_lrJOUS :1ro:d yer:H stoc:);s. J\Cjc cr-;:1,;x·.~i::ic.;,, <:lso 9reiltl~-' influences 
re>~ corr:::J~::~icn sinCL' ilC\CS 3-5 cirC prcdornir:'·,tcJ~· ;,;oJc.c; c:nd (~gcs G-7 <1r8 pre
dorninateJy fe;;1ales. Therefore, an unusually lar9e return und catch of. 4 and 5 
year olch >~J!;-~e:lly p;-cJ:=iuccs a clltc'.·1 sex r:.<ic j:: '/o:· of l!'i1J'.:'s. I:1 ;:ddihon, 
it is belic.,,·od that a p1eponderancc of males cxL;~s natL:I:::ll:,· in rno:;t inshore 
runs due to ti;c ecirlicr as,1e of rnal0 maturity v.1 i1ich result~: Jn less exposure to 
1121turJl r::c.~: i·:,.li ty. 

Ag:s in tho Yukon king saln1on runs have r<".nged from 3 to 8 years. 
Jkcc~ use or fi shinq c;ea r sclecti.vity for di_ffercnt sized fis:1, the various age 
and sex cl:; ::'."es are not captured in proportion to their rc;,J. <1 bundance. It 
he-is been shown that 8-~J/2 incb rncsh gill nets am selecU.v2 to r.ige 6 2 und 
'7 2 fish '::}-ii!c~ fi:;lYNhccl.s arc selective to 20c 3 2 , 42 and 57 fish (Geiger et al, 
19C.f.). Cc'.;;~::.rc!t.ive dQC' c-, 11(1 sc.x co1~:positions of t0st fisl-Jing catch s21mples 

takt?n wUh 5--1/2 and H-J/2 inch mesh giU rid~; during 1970--1072 2re: presented 
Jn Ta~)le S', 

The oqe and sex compositions of the resultant spuwning escapements 
are influenced by gear selectivity of the intensive commercic-il fishe1-y·. Age 
a.nd sex of \:ing salmon sampled at lhe Whitehorse fishvvay since 1970 are 
shown in Table 10. Table 11 presents age and sex composition of carca..sses 
from the )\nvik and Salc}10 River escapements i.n 1972. The effect of gear 
sc::lccU·,1i~y l'!JOn t!1c 19/0 ru11 is illustrated by the 1.4:1 uale to femciJ-:: ratio 
in the cornrncrciul catch compared to the 7:1 ratio in the escapement sample 
<ii \\'hitc'LC:"~~c. The 19'70 run \Vas composed of l1!1USLially high percenta9es of 
42 and s2 fish, the majority of which were mules, that wore noi: e£foctively 
hc:uvcstcd iY/ the la1gc rnesh gill nets used by foe com:ncrcial fishery·. 

The: estimi'l.tod cl•Je and sex cornposJtion of the 1970 king saln:on nm is 
pre scrntcd i:-i ,~ppcndjx Tc1blo 12. The Peterson t<Jg <:rnd recovery populc:U.on 
Cf>timc:1tc-> w;1 :; u~~cd in conjunction Vlith age a Ed sex s3mp)jng information from 
various arec:1s for this <rnalysis. 

The' 0~1timum sex rntio for spci.wning kin9 salmon is not known, but a 
f.Uf!)lus c: ,,c;.::; 3;-5) ll~i;lc~s ~ontrtbutc~ little lo run prodectivity. J\] :1 sex.. ,, . 

r,~Uo ur c. '-ll ,~ ~;urplus of Jc1n;.1Jr,;s would be b:-'~:t fer pro::.luct;.vity. The irnpo1t-

, 
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T.-1blc 8. 	 Cc:;1parutiv'~ <1qc: on~! '.;c:: 

co::merci<1l c;ulch S<Jmplc 
i %s-1972 .Y 

lb\,_:, F•c ..~. 1 
Yco 1· .' 1 Pc 1·c:_·:1 :· . ·1 
. - - ·---- - -- -------··-- --·---~-~· 

1965 56. 7. 43.8 

1966 53,5 l-16. 5 

1967 991 49.2 50.8 

1968 1, 335 45.0 55.0 

1'255 47.3 52.7 

1970 1'231 58.7 4I. 3 

1971 961 52.8 47.2 

1972 723 37.2 62.8 

.. 


crnr~lSition of 
l<Jkcn \villi ~Jill 

1 .o 

0.8 

o.8 

2.6 

1.6 

10.0 

o. 1 O. 6 

0. IJ 

Yukun 
n::ts 

19.0 

13.5 

lO.O 

12.8 

17 .2 

42.5 

29. I 

13.0 

f~ivcr 
on the 

56.0 

72.3 

73.4 

64.5 

70.11 

42.4 

68.9 

79.5 

kin9 sal!!lOn, 
la1·1cr river, 

23.5 0.5 

13.4 

15.5 0.3 

20. 1 

10.8 

5. I 

1. 3 

6.7 
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Table 9. 	 Cofllpi:lrativc n0c and se;< composition of Yukon River king salmon, 
rl(:t lsL·i~1d tr-st fishi11q c<1tch S<11nplc t:cik.cn \·1: i:h '.:) 1/211 und 8 1/2" 
rnesh gill nets, 1970-1972. 

. . . . ··-·-- -···--· . - --· ----·. -· . -,.... . - - --- -· .. ... --~·-~ ...-~ ·~· ·--·----~-

,) 1/i 1- 1\csli 
-·~- ---- --· 

S2··ple Mei 1cs Fc11;:·1·c:s - 11232 	 52 62 72 

Yeu r Siz~ Percent Percent 
~- ....... ------····· ·---------- -~---

19/0 103 87 .11 12.6 61. 2 26.2 1o.7 l. 9 


1971 	 32 43.7 56,3 15.6 25.0 56.3 3. 1 


197 2 18 61. 1 38.9 5.6 41-1. 4 44, l1 5.6 


.......-----··--·------·--------..·----LJ172i"'Hes h- -·------~----

Sa:-:1p le /·\ales Ferna.lc·s· ..··-3;--- l·12 52 62 72 

Ye~r Size Percent Percent-----·--	 --- ------· -- . ·-~------

19/0 60;.; 66.4 33.6 0.2 10.0 45.8 40.0 11. 0 

(\ r1971 213 52.6 47.4 	 2.4 28. 6 68.5 v. ".) 


1912 532 lj l1 • 0 56.0 	 I. 2 21 • 2 70. 7 6.9 
., 

,, 

·- 30  ! I 

• 

http:t:cik.cn


--- --- - -----

Table 10. Age and sex coi.lposition of Yukon Rive:- king salmon sampled at \.!iii t~ho;-sc ,. l970-1J72. 

., {'.rr. 6., t· ,-], ....Co-:) i w.cd 1-C:C. Cio:::ses A-:.:·:: 3? t~ ·:e -.~ '~ .' - . ' - ,'?... 
~~- -· 

'IYear Sc;'( ,,o. / ~Jo. % Mo. "• i.lo • ; !() . -~ ~ ~o .I~ 

1370 
Ma1~ 

Fc~;:ile 

To~al 

86 
.ll. 
'.39 

86.8 
1 3.2---lCC.O 

29 

23 

25'-3 

23.3 

46 
6 

52 

h6. !..; 
~ l0. 

r .-, -· 
:;- L. • ::> . 

'.' , 
_,I• I 

5. 
T : r, 
I..). L 

2 
T 
? 
_I 

2..0 
~ . c 
3.C 

.·.) 
~ 

1371 
Mole 
Fcr:0a le 
Total 

132 
139 
271 

48.7 
5i. 3 

lo·).0 -1 

o.4 

0.4 

90 
20_v 

118

33.2 
i0.3 
L; 3. 5

ho 
' : 

151 

l 4. 7 
l· l .0I I 

55.7 i 

0 .. l~ 

C' • L; 

Male 24 46.2 7 13. 5 15 28.9 2 3.8 
...., 0

1972 Fc;:ia le 28 53.8 3 5.3 23 i;4. 2 2 ) . '
-::--._ .....

Total 52 l cu. 0 10 13.3 ) .) I 

-, 
'-! i-:-C:/ ) * 

---- --- - . - ·------ ----- ---- -- - --·· 



/\~JC' <ind sex (OiliiJOSitior, or Yukon Riv(~(" king scil1non escapements from 
cci1-c<iss s.cin1pl in9, 1972.. 

s'1 1c !1. I Ri \' '~ 1· 
i 

l1· (I j 	 cn:·: 1) i r• i..7:--1T~-----------/~,~.:,-c;- /'--"r:_ 51 _________0?.c__67 __________f._·_:~:___}?___ _ 
. ·-- ----· - 
'-, C'." I. ) . :~o. Ii o . . . t~o . '.;, lfo .


••••- .. --•• •-··-••·•-~- - -•·----u ·------·-_._-.-.-- - -··--~~---

8/ 4- ~) Mole 23 29.5 3 3.8 4 5, 1 14 18.o 2 2.6 
r·r· cr11:1 l c SS 70.) 1 1. ) L18 61 . _) 6 7.7 

SubtoL::I j 'd TC!S.-o- 3 .. 0 5 b':t 79. 5 Ef 1Cl. 3T'"'' 	 62 ____ ,.. __ 
~-----	 -~·-·--~--·----------------·-----··-·------·····- 

1 ,B/10-13 	 M,1 l c Go 115. 8 15 11 . s 10 7.6 33 25.2 2 .~' 

Female 71 -3.~:_?_ -1 _0_ 68 51 .:1. 
Subtotal 131 100.0 15 C5 13 9,9 101 /7.1 2 J:-5

·-- ------- - . --------···- ---·· .. -··---·--- ···---·------·-·-·---------------·-·- 
Male ~8 57.2 4 4.8 2 2.4 42 50.0 
Female 36 42.8 2 2. It 34 l.:0.11 

Subtotal 811- 1oo-:·0 ~- Tf~IT 4 4--:ff T6. 90 )"f" 

- ---- --·- - ------- 

Tot::ils 	 Ma 1e 131 114. 7 22 7,5 16 5.5 89 30. 3 4 l. 4 
Female 162 55.3 6 2.0 150 51 .3 6 2.0 
Total 293 100.0 IT 7.5 22 7. 5· 239 BT-:6. lo }~ 

f<.nv i k River 

"" 

.., 
7/31-8/5 t\a I e 

femci I e 
Total 

10 
r
:J 

15 

67.0 
33.0 

loo.a 

8 

8 

53.0 

53-:-0 

2 
5 
7 

13.0 
33.0 
46.o 

.... 

' 

.. 

, 
j - 32 -
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c~r ~ '' : :'.·:;1ir~c! c:<·~~rnrn0ntc; i'.; illusr:-('tcri by ronlD:irin<: the \Vhitehor~;c fislwvay 
c:·..:_·.-~r;·~~~'·c2·.~:~ j"r·! l ~j~/CJ iJJ"~~l 1 ~; ·7::' 1fL:~' J ~} /() c~::c~;~·< ;;lc·nt v.·j s C? ~) CUfi1T)1]rcd. tc1 
only ~-\CJ'.) in J9/.'.'.. S<:inipli'.~<1 11-,c~i<::c.c_·ci t:-:o: 13 pc-1c· ·1~ or c.nh El3 fish in 1S7C 
were fcmalos.cornparcd to S3.€) )1e 1 ce:!~ or 211 fc;11,;lcs in 1:.J/2. Thus the 
.'::.;- ikr} ~.''/? ('-'<' '~'("'-1f:'T: 1 - 1: 1 ~ .::J ~;c~:-;i'.i~:i·:rtl'/ 1:1'°''.-·'. rcr•rcd12C\i\'C~ pctcnti<_1l tfJc1 D 

t 11 c: 1 C) 7 0 e s c ci pc rn c n t. 

JJccrc .. ;~-._~::~_.: the cr:-·-·::1~ c~~:i.=1 ~;·i~l net rnc::~~~-: s1~?.C ;:=,~·,l rc\!~~l~:!~j~'n hc]S h:~'.c;11 

r(·:-·~-- ~i~]'/ i:·:).tiz1~--·:d to r·-~-cl~:c,~·· ~~·12 :~.:}:-·,.·e-:· c;f t:1c r:·;c~·~·~ ~~!~-c,j1J.c·:t1-\?r:~ fer~olcs i!! cl:i.cr 
'-'~-·:: ·~, ..·_:i._ 1 )~~ (>lL: ir::_:rc.c:~;e:: Lh? ;i.-;n»::st o: t•-,c~ youw;-:J c'.~:e ~):"0\J!)', ·.-..·hich c:rc r~rc-
d c': < 1 :c~ ',,.. l )' inc• Jes , 

.~_l}_1~1_rri_~_::__(:}J~~Ti:Lo'.'30_J_1_:)_r21!: T2bl e 1?. presents c.iiJe and so.': cornposiii_or: or 
test f!.:;i1J.ng sur:.plcs t<1;~cn \'/~~h :5-1/2 in.::::1 n,cs:1 gUJ ricts ~incc 1955. i\r'c 
co;;,;:;.,)~; 1 tion nic:y rh::inge cons~C:c::;-~;_-,ly :·ru:-n year tc.1 ysc1r, ccspc;cL1Jly b,:;t\·:cc:li 

the (1:i and 51 a9c classes. 

Comp2r<-~Uv2 acre 0nc :=:ex co1·~:)0!:.itions o±: tc:st fishing s:c_,mples taken 
vnrn 5-1/2 and £1-1/2 inch mc?sh gill nC>ts during 1970-1972 are shown in Table 
13. 1111 8-1/2 inch mesh sarr.ples cont::iir:ed a sJ~:nl:ficantly h'gher perccintc;c;e 
of males. Differences in uge class co:-:1positior: ixtv,-con tlie t>'rn gear t;-r-cc; 
were rclutively minor with the S-1/2 i:1ci1 sa;nple.s he::vin~; a grel'ltc:r pcrccntcc:e 
of s (.!rd;:,- - lossc:r. ...onrr·ent~"'''........ of 61... fi<,:,....... a. ' Th8 ace:; i:_':!~':l. .sex CCJ:':cposition of~ l - .... ......... '--" ,._ \.._'. '.) _. -- 
fi~'L'.-:.c.cl s:.Hn;>lcs c:r2 !:.imilr- :· tc fish cc:,ptu:-ed v;::th S-J/2 jnch nrnsh gill 1:0ts 
(Lebida, 1970). 

Table 14 presents u summary of all age and sex coI11position data 
obtcd 11-'::cl in 19 7?.. Tb2 1\nvi}( Rive:· c:Zi t2 \"."iJ s the ~irst lurc;e scm!::-ling of the 
summer chum escapement. This samples contained a sex ratio slightly in 
favor of rnales, but contclincd hic:;hcr pcrcenkge o~ 51 fish and lov;er percGn
ugc of 41 fish cornpured to the d::wmrivcr cutch sai-1:pk:s. These differences 
in uge class composition cannot be explained at this time. 

The estimated age and sex composition of the 1970 and 1971 summer 
chum n:ns al·e prc~'cntecl in Jr~pel·;c 1.ix Tu!:iles 13 and 1 :J respectively. Peterson 
tag and recovery population cstir.:.ates we:-e used in conjunction with age and 
sc;.>~ Si.implinq infor:nation ircr:i v2riuus i:rc,--is in frosc <:1n2ly.ses. Due to c: l<:cl: 
of infcrmation it wus assurnc;d thut the c<;;i'2 and sc;.~ corr.positions of the e.scvpe
rncnt s wcrn sirnilcr to that of the com:i; nc;d catch s2rn1p1Gs. 

CATCH STATJSTICS 

\u}~on r~i.vcr c:clJ11rncrci.~!l Cei~cb [_,tr..U.stics 2r.:_; J c:_:ordcd on fi~;h tickets 
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'\ 'I' ' 1 J ,,
) J;. ( l 1) (_· '· • 	 C'cin:r':ir';~~·:c ;:-ii;;1:' C!1:rJ :'.~~-: c:o:11:1n:..Hji:.m of Y 1 1kon Rivr!r summer chum 

solmon, l-:.:":t fish cry c<.tch SD !!'.!:ilc, taken with 5-1/2" mesh gjJl 

nots, nt J'],1t Island, ] 9G5-1972. 

'--------------.-----_........_----.-- ---- 
·-----~.9!::!-PC~}~f_<?!..lt_.,_•. 

No. of 	 :r"1ules I'emales 31 	 41 51 61 

':!.:z.nt _.___te::~r_s:c~~!jX..t:i-!r._.~ 	 ~-.3~ ... n 

~· ·~--------~--·-· . ··--- 
19651/ Ll8 0 57.G 42. 4 0.2 97.3 2.5 


19GG 300 20.0 72.0 3.J 70.3 ?. 6. 4 


1967 140 31.4 68.6 1.4 78.6 20.0 


1968 .?/ 413 59.5 40.5 4.4 43.l 51. 8 0.7 


1969 528 62.9 37.1 5.5 87.3 7.2 


.. 
1970 396 53.5 46.5 1. 2 91.2 7.6 


.J 

1a7,
.J I .>. 279 .5 5. 6 44.4 0.7 59.5 39.8 


1972 456 40.4 59.6 2.4 46.1 51. 3 0.2 


.!/ 	 Various mesh sizes used--majority of samples from 5-1/2" and 8-1/2" 
me sh gill nets. 

11
'!:/ 	 5-1/2 and 8-1/2" mesh gill net samples combined. 

I 


I 

I 

I 


I 

I 
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1 '!'.::'·k 1~. 	 c,_.,;-,,,r,_!li· • .. re· <'nd ':"z ;·-::·nposi1'ion of Yukon l\ivcr summer churn 

~; 1ln:~>11 1 J'k:c ).:1,-~ncl tr.'~_:; IJ<~;nq cdlch St:iinplc t.:1kcn with 5--J/2" 
ilncl U-1/2" i11<-,:.h 9ilJ net::.:, 19'10-19'/2. 

---·----------------------- ------ 
5--] /2 11 Mesh . ,._.. -~---' 

'\' - . l' 

.( l.' .• ---------- - - . ~----

J ~1'/0 3:1 G 53.5 tj G • 5 1. 2 9] . 2 7.6 

19/l 279 55.6 44.1 0.7 59.5 39.8 


1S72 45G 10. '1 59.6 2.4 46.1' 51.3 0.2 


() ] 12 II JI f rt C' 11f_'_ =__ f__:____,~~:__ 

1970 437 72.3 27.7 0.7 86.7 12.6 


1971 26<'. 71. 6 28.4 0.4 57.9 41. 3 0.4 


l c ·-· () 


" 
- _, I '" 556 48.7 51. 3 1. 5 42.9 55.0 0.6 

J. --· ------ 

• 
~ 

~ 

. I 

' 
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I 
TaST~ 14. Age and sex composition surn~ary of summer cnun sal~on sa~ples , Yu kon River, 1 ~72. 

------------·-- 
./\-;:.'?. Cro rn 

I - ----- -"'- rLoc2. ::.i.o:i 	 .; l .J - _(' :~.'1 l 
·'· 


Ma.Le 3 

F 1.:1 t Is l.:md G.N.--5 1/2" 5 (1.1)1:/ t:6 (18.9) s3 ( 2 '.} . .'.:.; 	 10,'+ (!, '.) J) 
2
,,

G.N.--3 1/211 6 (1.1) 102 (18.3) 163 (2S.3 ) 1 (0.2) (l :3 . 7)' -'
E::::'.'lonak-Ala~·:anuk G.N.--5 1/2" 4 (7.0) 23 u~o. 4) 2 (3 . . S) ~9 (50 .'_) 

,.. ' G.N.--8 1/2" 46 (3.3) 295 (24.3) 263 (2J.. 6) 	 (_; .... ' . ~ ( ~; . .. ) 
, . - r - ' " ')IAr:vik River Carc.::isses 	 1)8 (~ 1-2 )_7-~_JJ~L 

l, L: ) ( , , _)TO'T,\L 	 61 (2.3) 5Jl (L0.3 Sl ) G ~/9 ( ~~·~ . ~~· 

".... r: \Percent tot~l--malcs 	 (4. 9) (42.3) ( .)L ._.' J (0 .4) c 00 . 0) 

Fenal'2s 

Fl.:.t IslQnd G.N.--5 1/2" 6 (1. 3) 124 (27.2) Hl (30 . 9) 1 (0 .2) 2 72 (5() . 6) 

G.N.--3 1/2" 2 (O.L1) 137 (24. 6) 1~ 3 (25 . 7) 2 (0 . Lf ) 2:.3~ (Sl.2) 


Er:::'.",onak-Alakonuk C.N.--5 1/211 4 (7. O) 20 (35.1) 4 (7. O) 20 C•7.l) 

G.N.--3 1/2" 46 (3.8) 343 (28. 6) 215 (17 .7) 2 (0.2) 6l.~ (5~1 . :::) 


Anvik River Carcasses 	 37 (11. G) _l__(Q:)J_ _1:_~~.1__l'~2-:_~~~)_ 
'i'OTAL 58 (2.2) °6(6 us. 6) G (O . 2) l~ J . ~ ) (~) ~ . 2) 

Percent tot~l--femnlcs 	 (I+. 3) (49 .4) (45.8) (0.4) (100 .0) 

Co:r.oi:-:ed Sexes 

FL:: t Isl::..nd G.N.--5 1/2" 11 (2.4) :no (46.l) 234 (51. 3) l (0.2) 4~·G (108 . O) 

G.N.--8 1/2" 8 (1. 4) 239 (43.0) 306 (55.0) 3 (0.5) 55 6 (l~O. '.)) 


:Sn:iionPk-Alakanuk G.N.--5 1/2" 8 (14.0) 43 (75.L.f) 6 (10.5) 57 (100.0) 

G.N.--8 1/2" 92 (7.6) tS/43 (52. 9) t, 7 8 ( 39. 3) 2 (0.2) 1, 215 (100.Q) 


Anvik River Co.rcnsses ___£?_i l9.~il_ 253 (79.1 ) _2_!J__'._~)_ 3 :2 ~~US' o . -·~l_ 
TOTAL 119 (4.6) 1 '_1,.. ~ . ,J . •.)·1 Cl/ (!~G n ) l, ii7(;-;0."u_)_ J.l ( 0. /;) 2 , C.' 1; (] U() . ~J ) 

];./ Pe :rc e nt 



1f:,;·:! ~!~c 1 Jl:<' :~.:·,_· ;· .. ; } .. "/ ;1 ··::-.' ~ .·;(··1~~ ;· 1 ·:):·:~c;~1nr J '.:()tJn c1ft~~r the t~!ncl of C.'~~;ch ti.sh-
J:J·,; I'•.'dcxJ c,;] i: 11c tn~:'.l (:: 1 :c~-c, Ci1lc)1-1'C'r--w1it r~lfort il!Hl num 1K!f of u~~l1er1nGn 

z1rc compiled i1nd recotdcd on a muc;tcr ~;heet. This di'lt<1 ir:; ri2udily compnrable 

it ]'1, ~ion::'.: tc:' :.. ;i1:c: 1;;.::1.,~: :c1~·.c;1t cJnci ~;ion'.'O bi'. :·;r;cl on this information. Com

P<Hcltivrc~ ~;cil1.1cn cutchc:; by ::;pecic:; ill1cl sulxlJstricl urn prcc;cntcd in /\j)1JC;ndix 
J '-·: ·.: :.: l ~) . 

In 0c.idi~i·:J:i to cu:.t1;1uc:iul .Li.~;Jiiii::_;, c:i cc)n:,;.l~ir;rc:!Jlc ''l'.:·1'.12 1• of ::i'l_:non <He 

t '. ; ... ~ _r,:;i-: ~.: · ·'.,:·~cl':'~·--; c 'i".:':•"1 f<:ivcr, l>r:h v('c1r :Jic J\Jc:sh:1 T),~'nnrtment: 

vij:,..:c:c: dl1_: L•t,~ ~c'\'.:iL:_· t: ..: '.jsl:.c~rr;::;11 tl1crc tn Cl~Ji.i"'::n the 1·occ1l number of Gcich 

n1!"ci0s tc1l::r'1' ill"'rl othc:r rc-Jated data (/\npendix 1'c1bJe l G). [3ulJ~:i stcncc ccilcn
dii1s 2,r(~ ;:...;::;1·i 1u cccc:h fc::;·:j[~i ).~1 t'.:c spi:r·~! to rcco;cl lll8ir C:ilicl1 durin~1 tlic 
H~·;'L'cr fi ~ h·i,ic: 2::>1 so:-1. J'i.~h(:rnicn \'v}w arc not interviewed on the surveys 
c;rc sent cCitch questionn0ircs clfter t.l!c fishing scdson ends. 

Sub~;i stcn,..:c: inforT11u1ion is vc1huble because, as the cntch of salmon 
fo1· v.1 inter food 2nd doa, foc:d bccomc~s Jess important on the Yukon, it incons 
thcit more fish rire avail<Jble for the commercial Hstiery and lhe catch can be 

RECOMMENDATIONS 

1. 	 lnitiu.te at1other t8St fishing site in the middle mouth of the Yukon rU.ver.• 

2. 	 Lxpand tho C:H~ric1l su!-'J!OY covcrul}C' to jncJ.udc cill the m.:-ljor tributaries of 
the Yukon, including the Cbandalar, Koyukuk und Porcupine. 

3. 	 Move Anvik Hiver counting tower site u.pproximately 1 mile~ do\vTiriver 
where the ri\rcr is slvtllm·,rcr u.nd n~rrov,'er to facilitate counting salmon. 

'1. 	 lr.HiatC" nt least one salmon enumeration project (counting tower, etc.) 
on ea.ell major system contribut:i.ng to the Yukon sciJmon nm. 

5. 	 In.iti01.c ~<:1rly lHe hi.story studic.'; for king crnd chum salmon in the Yukon 
ba ~;in . 

' I 
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] , Of ,''P \:]·;:' c:c: l:·-1:-'l' c:~!'tu•, d, ')/,n (G9. J r;crc2nt) \'.'ci·c tcigcicd iL'1d 

re .. ·'! ·<.11~: ,l_i1~1. 

2. 	 Ovc:rc:-;Jl tag recovery was 1;9 (14. 4 percent). 

·y,_'.,_ 1~~,~~ r~r~·-~-:·it::1r~.~ ( C='~:<:: tc·;~':\~~·= ~.'.. ~~ ?,:-1 ";,'-,~C~2 ;·c~~>J.;:~:t~:-c:=: c:.t tJ-~c fl1Cl.~Jl.1i c[ thr-~ 

\'\,__1_1~2 :,·---~-~\ r cr, ti~2 fir~~ ..~ reportc1 d ior tI1is S/ster1. The f1.L··thc~sl reC0\1 2r~1 

c'.:_:cLjJ,':·_·l~ C-};: D~:-\-.,.·scP, 1 ,319 rj~~.::·:- J'.~ijes pqst~~~E~11·; fro;·:l the rncul}1 of 

It. The n:urn mi~;ration rate of rcco·.1cred fish \'.'oS 26.3 miJes per du.y. 

S ~ /Jj sir~-:.:>Jc ret:-~rscn~i t~/})C por~~J.J.tic,ri estir:~cte '\'CS rr..Gdo usJ_ng t11e tag 

cri_j :~c~C)\1(;l:/ elate. Rcsrlts jn_::~icated a~1 SSC~CJµer11e;1L or 127 ,S51 
king szdmon past the ta9c1i11g site~ and a total nm estimate of 226/740. 

Summer Cin1 m S::, In-:on 
-~~-~-------··---

1. 	 In 1970, 3,049 and in 1971, 6,153 summer chum salmon were tagged~ 
.i 	 and released. 

2. 	 In 1970, 129 (4. 2 percent) of the tagged fish were recovered from 
upstrc'.'!1' c8r;1::~c;-ciul and su 1Jeoi<cncc~ ccitc>i2s. In )971, 13J ('~.l 

perceni:) of the tagged fish were recovered at the Kaku.miut recovery 
s''" •.a.1.t..t,,; 

3. r:-12 wc<1t2s~ ~-,crccntc-:i::;c (62) o~ rccoverjc~, occurred in the Russi2n 
l 
I I\1issicn to Grayling area in J970, and in the J-1..nvik area in 1971. 

The fwth.2st upstrci'l:1: recovery was mu.de ett Nenana, 1, 0'15 river 
miles from the mouth. 

4. 	 The me~m migration rate for both years was 11. 2 miles/day. ; I 

, 
I 5. 	 I\ ~~il1.::Jo Fetcr:-,on (•o:iiln<Jtc u~J'.icJ t.J.q ord :-ccuvcry cici7i:i, p.lu.s• 	 c·:.-}:~lni,~-;-l;i.::}, ~~Lt:Jsj .si·r·r1cc c\·•tch\.~ ~~ u11d e~_,cupen~cnt JJ;--c)clucccl ~] 
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U >L1 1 )Xm 11 ] ,• i i o '.1 c s ti rn <I 1c in r th l' Yu k on l U v c r o [ 3 , G 2 9 , S :.H in 1 9 I 0 
i 1 n c ~ l , ~, G(I , .! ~; ·/ ci u i ~ 1ll<' 'r cl 1ln: 1 ~; d J1; 1'.)11 • j : 1 J ~l/ 1 • 

2. 	 J..ll ':dl cl1c::,1 L'~'()\'Cri:;:; \'/c'j'(; :1 12dc iii hb:;):.1. Th; furthr,:;L w1sl:ream 

rc(_uvc:ry v,1c::; i:·.r'rle <Jt ILLp.:::rc ''· rlistc;nce of 91D river miles from 
t:J.·. ii1UULh. 

Anvil: J\i.vcr 

l. 	 In J 9 7 2 an e: ::;timiJ tod 10 8, 3'12 churn salmon <rnd l , 10 4 king ~:u.lmon 
mi~ir<1ted past tl\C Anvik l\ivcr counaric1 towe~-. 

· ~ 

2. 	 Theo chum se.:ln1 c~1 rnicn·atio:1 p0<1kr:d 0:·1 July J 2 v.rbile tlw )'jn0 saJmon 
migration peaked on July l G and 28. 

.. 3. 	 An aerial survey of the Anvik on July 2 2 enurncra tcd 211, 6 3 3 chu;n 
sulmon crnd ·118 king salmon from the river's mouti1 to the hco.dwuters. 

4. fl new tower site v,•(1 s surveyed for 19 7 3 . 

.., 
5. 	 Combining aerial survey esti.mates below the counting tower and tower 

counts for tbc.:t porLi.on of ihc! r.lvcr ::1bov2 tLc t<Y•Ner produced u rninjmum 
escapement osti.mate of 245, 857 chum salmon and l, 176 king salmon 
in lbe lmvi k JU 1.1or. 

ScJJchi1 f~ivcr 

1. 	 A boot survey Weis made on the Sl1lchu River in 1972 to sample the 
spawning p0pulc:-1tion of king salmon, locate king salmon redds and 

.t · find a suitable s.ite for i.l couni..ing lo\;cc . 

2. 	 A ]972 <wried ::;11rvcy 5ndic<ltccl tlwt 1,193 king sulinon were spawning 
in the Salchd fUvor of which 413 wc1e ~pawning Lelow the proposed 
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'.). 	 Jn ti,·· ~;:,;c;,,-' [\ ', ,i, Li1,·:; ~,_,1,.n:1 die sn:-:·:·1".':- .::iftcr ~'Pil'l'Vning thcrn 

)d, J· 

\V1Jit3:10:c:c D;·irn Fjshw;1v.. . - - ....~~ --~--~·· 

l. 	 Eci.c'.i ~'·''' ~_:i11cC' J~J:/CJ i.ll1 ;\J<J:;'.:'1 D1;purtrr·:'nt of Fi.sh c::nd Game tech
nici_<m i1<1.s enui~:crciLccl and s:1r:ipied the; king si.llmo11 cscoperncm. .::it 

] . 	 1..:.e/ spc:\·;r,jng s·trec:i1~-1s in the Yul:on clrcin(.;('(~ w<;re surveyed using 
single engined aircraft in 1970, ) 971 and 1972 and these data arc 
p!"csentc~i. 

1. 	 Test fi:;hfr,g site d0ta collected since 1963 is presented. 

2. 	 Inforn1dl.:i.on is prc;::_;sntcd on ~:pscies cornpnsi'Lion u}1d n:.n timing of 
the Yu}~cn Fiver scihnon runs. 

1. 	 Samples from the 1970-72 king salmon runs indicate thut they v,1cre 
composed of 3z-7z fish wHh 5 2 and 62 age classes making up the 
1~:2:jodty cf the tun. Tbc majority of 42 0!1d 52 fish are males, while 
females predominate in the 6 2 and 72 age groups. 

2. 	 Age composition of the king scdmon run varies cons id erably from 
year to ;'c<1r due to diffcrenti.cl survival of the various year classes. 

3. 	 Ei~;ht crncl one-half inch gill nets are selective for the Jarge age 62 
and 72 king salmon, while fishvvheels are selective for 32·-52 kjng 
salmon. 

I:. 	 Gc0r S·'lecU.\'ity for the lar 9er G2 ferr.aJe king salmon may have had 
a de1rimental effect on the age and sex composition of the Vvbitehorse 
fi:::;lw:<::y c.scupcr:wnt in 19?0 which was n.ncle t;p prirnurily of 42 and 
5z rnalu l:ing sal11wn. 

5. 	 Eight <• nd ono-half inch gill nc~ts have~ a tcndGncy to t(ll; e a greater 

. ~ 
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p:·c.p:_-.rUor1 cf t1'r, lilrw•r rn':lc~ chum s<drnon Uwn the 5-1/2" mesh 
~ii 11 :1C'U>, !F;·:..·c:vc·r, ti:r r(: clicl not ~;e1~111 to be i.l :;ic:;nificcint dH:cr· 
cncc in a9c c:lc1ss COli!jJCn;ition bchvccn 8·-1/2" i:.ind 5-1/~" gill 
nets .. 

6. 	 The iJ<JC and sc~x composition of chum salmon Sdmplcs tuken from 
Li.shwheels \Vc1S sirnil<:Jr to the CrJlch frorn 5-1/2" gill nct.s. 

'i'. 	 Tl>r.~ iHJC anc.l sc:-: comnosition of the cntlro 1970 Yu!.:..on River bng 
cind :.>ummc:r cln 1:n s2d111~;:; ;-w1.s und 1h0 1971 summer chum saJmon 
run was cornput.:::-d. 

Cci tch Ste ti .sties 
~ --- --- -·- . - 

1. 	 The collection and compilation of catch statistics after each fishi.ng 
period had as'3isted the area manClgernent bioJogist in manu~Jing the 
Yukon I\iver s.Jlmon fi shc~r~,r. 

2. 	 Subsistence catch inforntut:ion is gathered each year to (l) determine 
the total salmon catch in the river, (2.) reapportion the catch us sub
sistence fir.bing declines . 
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·, !> l~1 !./ ( ~j ')i,J 7,209 
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. " To t ,· l 

3V:- lo 
33!1-· ?O 

I/
ll9,7 1i 7"i', I 
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f\11:,, .;fsk/ r.iver" 17),(;c1Ci 
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t!::···: 1, ·1· of re-cove: ics~:_7 = 111 

3,2)2 ,019 

Populution esti111ate 3,2)2,019 
Upr· i vc r c c:itchcs - 118,391 
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Appendix Table 4. Summer chum salmon hourly enumeration log, Anvik River tmver, 19 7 2 Y . 

... 


~Our' E9~nd"d Actual 
ht• 0 1 2 4 s 6 ? a 10 11 12 13 14 15 16 11 18 19 20 21 u 23 Total I 'tot~l t' 

(127)-(127) 155 310 
6 (99} (99) (99) (99) . (99) (99) (99) (99) 43 35 40 55 45 71 SJ 79 122 83 117 83 96 177 178 2!,J 2,351 2.2 1,559 2.39 
7 2'}0 153 (120) (120) ,120) S6 202. (li9) (179) ( 179) 156 21s 3L3 31s Joa 21.1. 332 306 355 423 424 455 368 (3 l 2) 6,070 5.6 l.,S~l 7.1.~ 

e 2~s 21.s (235) (235) 225 268 (211) (211) (211) (2ll) 153 327 3S2 283 361 375 32& l.19 362 372 353 J45 (291.) (n4) 6,938 6.4 .5, OJ(;. 7. 7;;: 
9 (2~1.) (Z94) 242 (173) (173) (173) 143 196 244 222 (201) (20!) 17? ll·6 lll 245 194 192 (147) (14/) (141) 102 72 4,335 4.C 2,~55 4.0~ 

10 (I '):J) (100) (100) (100) (lCO) (lDO) (100) (100) 1)) 177 (37.l) (321) (321) (321) (32l) (321) (J21) (~21) 4~~ ~43 5S6 535 633 746 7' 11.5 6.6 • 3, 777 5. 79 
11 li.J 659 (526) (52L) (526) (526) (526) (526) (526) (5 l.~) 3~3 448 500 5~0 5SZ 595 759 7C~ BJ9 756 e&9 1UJ0 ll 71) 1259 15. 893 14. 7 11.~ss l 7. 92 
12 9)4 631 ( bJ5) (635) (635) (635) (635) (635) (635) (6)5) &39 810 189 675 60) 6?0 711 660 603 6iJ (7$3) 942 t,67 837 l&,599 15.6 11, OJb H.9J 
ll 622 6/.4 (41,0) (440) (440) (41.0) (~~O) ('40) (440) (1.1,Q) 236 258 290 336 43Z L54 656 597 510 539 481 3~3 528 ~24 10,8/j 10.0 7,355 ll.23 
14 5l9 567 (Jn) (392) (392) (J9i) (392) (;92) (Jn) (3?2) 217 243 201 213 37~ 383 I.lb 371. l.~3 449 379 391 363 1.0 7 9, 119 8.4 5,953 9. ld 
l.) 2J4 210 (l 77) (177) (177) (177) (177) (177) { 177} (177) 143 159 183 225 20? 217 2til 35& (315) 273 250 293 2D l8b 5,199 4.8 J,1.~;3 5.J: 
16 134 139 ( l7'·) (174) (174) (:74) (174) (174) (174) (174) (l74) (174) (li6) 209 2~) (ZUC) (200) (2CO) 1J7 (lBJ) (133) 223 ( l.; 2) ( 14 2) 4,274 J.9 1, 110 1. iJ 
17 (l42) (t42) 56 lJ9 lEJ lc9 241, 9Z 123 109 114 (11.0) (140) IL6 l5J 18) (149) (149) 114 132 (124) (121.) 115 l50 3. 273 3.0 2, leJ 3.3Z 
16 (l~U) (lf>'l) (lLO) (160) 169 135 109 lC9 126 (11·5) (1~5) (1~5) (14') (lA5) (143) (11.5) (145) (ll5) 163 l(G lGG 1C5 (dJ) (83) J, J~S 3.l 1,:37 l.9J 
19 (53) (83) (83) (83) (33) (oJ) (SJ) (SJ) (83) (83) (33) &l 62 (6g) (L.;) (6:l) (63) (63) 73 56 (55) (55) (55) (55) l,725 1.6 252 o. 3':1 
2:> (~S) (5.)) '55) (55) (55) (55) (55) (55) (55) (55) SI. (76) (76) (76> 98 (91) 83 (68) 53 79 100 (85) ( 55) (85) l,659 1.5 l.U o. i.? 
21 (<i:i) (85) ( 8'.>) (8~) (85) (85) (~)) (85) (35) 70 80 eo 60 9S sa 57 104 121 71 97 93 (7h) (76) (7o) 2,002 1.8 l,OJ~ 1.55 

·22 ( 7~) (76) (76) (7G) (76) (76) (7&) (76) ( 76) (7~) 58 41 52 J•'.. 14 ZS 54 48 29 (Z6) (26) (2b) (26) pq 1, ~lt5 1. 1 355 0.5 .. 
23 (Zo) (26) (Z5) (26) (26) (26) (2~) (2&) (26) (26) (26) 22 19 lS 43 Jl )3 (3S) (38) (38) {3~) (JU) (38) (J8) 725 • 7 17 3 o.~7 

(~~) {Jij) (J3) (33) (J9) (33) (JiJ) (30) (J8) ()tl) (38) 39 1.9 29 Jl 40 23 24 25 (lO) (:O) (lO) (.:'J) (2'J) 77S • 7 2~0 O. l.~J 
25 (2Ji (20) (:LO) (20) (ZO) (2D) (ZO) (20) (20) (ZO) (20) 14 l8 22 2'1 16 19 9 (10) (10) (lC) (10) ( !)) (10) L.04 .I. 12.:. n. 19 
26 (10) (lD) (lO) (tO) (10) (lO) (10) (10) {10) (10) (10) (10) ll 12 17 (10) (10) (10) (10) (10) (10) (10) (10) (lO) 249 ;;:9 O.J.. 

27 {l'.l) (10) (10) (10) (10) (10) (10) (10) (!O) (10) (10) (10) 4 (13) (lJ) (13) (13) 22 l) 17 17 (ll) ( ll) {ll) 278 .3 ~9 O. ll 
28 (ll) (ll) (ll) (lt) (ll) (ll) 5 8 4 0 16 10 5 J lO 6 4 3 4 10 5 3 (4) (4) 170 .2 96 O. l5 
29 (4) (4) (4) (4) (4) (4) (4} (4) 5 3 5 5 6 3 l 4 4 J,O : 3 4 2 7 (6) lOZ .1 64 0.10 
30 ( 6) ( f:>) (b) (G) (6) (5) {b) (6) (6) (6) 5 2 7 10 7 2 1 0 3 0 l 0 (]) (3) 104 .1 38 0.0(>
31 <.U Ot ()) <>> m Pl o> U> ()) m O> 1 1t 2 4 4 1 (2) .C:t> (.!2 m CU f]) m l! .1 31 9.•lS 

11 s " (127) (127) ~127) (127) (127) (127) (127) (127) (l2i} (127) (127) (127) (12~) (127) (127) (127) (127) (127) (127) (127) 155 J, 104 2.9 .48 

TC";AI. 4321, 45~7 Jno 3?43 J967 3998 3905 JZIJO J95l 3950 J467 4033 4154 4176 1.65') l.6)l 4963 SC'.>~ 521<9 5090 5279 5)50 5144 :;eso 10~·,342 100.0 65,:0: lOJ.00 

1 4.5 4.2 3.6 l.6 3.7 ).1 J.6 J.f:I l.6 J.2 ~.2 3.7 l.11 3.9 4.J 4.3 4.& 1•• : 4.8 1,,7 4.9 5.t "· 7 5.4 
JI Figures In parenthesis indic:at.;? eHimatcs ot m s~lng ccunU .1111CSe y avcrJqrny the: f.)~t cor:;:"lcte hourly count wilh the nc~t cu:op etc llOurly count. 
21 Estimated trom :o minute counts. 
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Appendix Table S. King salmon hourly enumeration log, Anvik River tower, 19721/. 

Y.our !:"ponded /li:tuo l 
::>.:t~ 0 2 3 4 s 6 1 s 9 10 11 12 ~3 14 15 16 li lS l~ :Z:> 21 n 23 TO!Al ~ Tc~nt ~ 

1/ 6 l 2 l 5 9 .8 9 1.7 
7 1 l .1 1 .2 
8 l 2 .2 2 .4 

·9 1 l 1 3 .3 3 .b 
10 (l) (1) (1) (l) (1) (l) ( l) (1) 3 2 1 15 1.4 7 1.l 
11 (2) (2) (2) (2) (2) (:Z) (2) (2) 4 1 ) 3 2 1 3 2 l l 3 4 1 45 4.1 29 5.5 
12 
ll 
14 

1 
1 

1 
(l) 
(2) 

(l) 
(2) 
( l) 

( l) 
( 2) 
v 

(1) 
(2) 
( l) 

(l) 
(2) 

( l) 
(2) 
( l) 

(1) 
(2) 

(l) 
c2) 
( l) 

2 
3 
1 

3 

3 

7 
4 
3 

l 
2 
8 

4 
9 
7 

s 
4 
3 

s 
6 

15 

3 
5 
5 

7 
6 
9 

2 
5 
1 

(1) 
3 

12 

3 
l 
1 

2 
3 

2 

2 

55 
69 
75 

5.0 
6.3 
6.8 

lob 
5) 
71 

8.7 
10. l 
13.5 

15 
16 

(l) 
(4) 

(2) 
(4) 

(l) 
(4) 

(2) 
(4) 

(1) 
(4) 

(2) 
(4) 

(l) 
(4) 

( 2) 
(4) 

3 
(4) 

4 
(4) 

5 
(4) 

7 
9 

l 
6 

4 
(5) 

5 
(5) 

4 
(5) 

(3) 
4 

3 
(4) 

8 
(4) 

l 
s 

4 
(J) 

l 
(J) 

67 
97 

6.1 
s.s 

52 
24 

9.9 
4.b 

17 (3) (3) 2 1 2 ~ 
L l 4 ( 2) (2) 2 l 3 ( l) (1) l ( l) ( l) 35 3.2 21 4,0 

18 l 1 (3) (3) (J) (J) (3) (3) (3) (J) (J) 5 1 2 1 ( l) (t) 40 3.6 ll 2.1 
19 (1) (1) (l) (1) (1) (l) ( 1) ( 1) (l) ( l) ( l) l (2) (2) ( 2) (2) (2) (2) 3 l ( l) ( 1) ( l) (l) 32 2.9 s 0,9 
20 ( 1) ( l) (l) (l) ( l) (l) (l) (l) ( 1) ( l) 2 (3) (3) ( 3) 4 (2) l (l) 2 3 2 ( 2) ( 2) (2) 42 3.8 1.:. 2.7 

I 
21 
22 

(2) (2) (2) (2) (2) (2) (2) (2) (2) 3 l 
l 

6 
2 

2 
2 

4 
2 

:z 3 8 
4 

3 
2 

3 
l 

1 
(2) (2) (2) ( 2) (2) 

54 

'-" 
4.9 
2.2 

Jb 
14 

t>.S 
_., ' . 

~ 
co 

23 
24 
25 

(2) 
(4) 
(2) 

"(2) 
(4) 
(2) 

(2) 
(4) 
(2) 

( 2) 
(4) 
(2) 

(2) 
(4) 
(2) 

( 2) 
(4) 
(2) 

( 2) 
(4) 
( 2) 

(2) 
(4) 
(2) 

(2) 
(4) 
( 2) 

(2) 
(4) 
(2) 

(2) 
(4) 
(2) 

4 
l 
1 

2 

.. 
2 
2 
l 

5 
2 2 

7 
5 
1 

(4) 
3 
3 

('') 
4 

(5) 

(4) 
(2) 
(5) 

(4) 
(2) 
(5) 

(~) 

( 2) 
(5) 

(4) 
( 2) 
(5) 

(L.) 
( 2) 
(5) 

70 
73 
59 

5.3 
6.6 
5.l 

20 
19 

1 

3.:l 
3.6 
1.l 

26 (~) (5) (S) (!>) (5) (!>) (5) (5) (5) (5) (5) (5) (5) (.5) 7 1 ( 2) (2) (2) ( 2) (2) (2) ( l) ( l) 94 8.S s l.5 
27 ( 2) (2) ( 2) (2) (2) (2) (2) (2) (2) (2) (2) (2) 2 {2) (2) (2) (2) 3 2 2 2 (2) (2) (2) 49 4.4 11 2. l 
28 ( 2) (2) (2) (2) (2) (2) 2 l 1 2 1 2 4 5 1 3 34 3.1 22 4.2 
29 1 l 4 3 4 ( l) ts l. (, 17 J.: 
30 ( l) (1) ( l) (l) (l) ( l) ( l) ( l) ( l) ( 1) 3 8 l 25 2.3 15 ~.S 

31 l l 6 (ll I 12 112 ~ 12 P2 P2 112 17 l. s lJ l. 9 

TOTAL 27 26 32 34 y. 36 34 35 :n 40 47 52 64 ;14 63 48 82 61 67 51 40 )(> 33 l, 104 lCO.O 527 

':. 2.4 2.4 2.9 3.1 3.1 3.3 3.L ).2 3.0 J.~ 4,3 4.7 s.a b.7 5.1 4.) 7.4 5.5 b.l l. .~ 5.0 3.6 3.J J.O 
}/ Fls,1.:ao 111 patent hes I.a Ln:!Lcate est!.c.otes of misslng counts made by avcrilg;ng the last "7.;~1plete hcurly count with the nc~t co,,,~lete hourly count. 

Counts each hour aitcrnatcd between 1 a,,d 2, to get a tot.ii for estimated hourly coJnts.y 



/\ppendix Table 6. Comparative Whitehorse Dam cumulative king salmon escape-

I 

! ment counts, 1965-1972. 

I 
-- 

1965 	 196G 1967.!/ 1968 19692/ 1970 1971 1972 
--· --··--------~ ~------~--·--~--~-~ 

8/ 	1 5 4 38 4 

2 9 10 53 5 8 1
1 
3 16 24 67 11 16 4 
4 30 40 87 18 28 5 1 

j 	 5 49 54 106 43 43 6 3 
6 58 74 121 70 99 12 9 
7 93 97 ] 3 6 107 118 18 3 20

'I 
8 124 120 1'72 152 149 24 5 24. 
9 150 139 196 173 181 47 7 31 

l1 10 197 188 233 173 187 77 10 33 
,j 
I 11 282 214 263 174 210 108 27 47 

12 382 248 306 180 239 136 36 61 
13 510 304 344 205 260 202 60 105 

.J 	 14 542 357 397 239 273 284 87 139 
15 583 388 417 267 29 7 313 127 184 
16 630 427 429 290 316 346 195 233 

J 	 1 '7 670 478 454 339 322 41'5 287 269 
18 688 500 478 359 324 43G 358 293 
19 738 518 494 363 324 511 447 300j 20 785 532 506 369 324 560 493 316 
21 817 536 516 376 328 576 534 347 
22 843 548 520 389 328 595 607 355! 23 864 554 526 392 328 610 643 369 
24 883 557 530 405 328 617 683 382 
25 89 3 560 532 405 331 622 727 386] 
26 898 562 405 334 624 762 386 
27 902 533 405 625 788 388 

] 	 28 903 405 212 393 
29 563 406 835 
30 406 841 
31 406 842J 9/ 	1 406 849 

2 407 855 
3 856~ 

Total 13,544 8,596 8,454 8,754 5,695 7,774 12,176 5,071

I 	 ---~--~----~-

.!/ First fish on 7/25.

I y First fish on 7/27. 

I 	 - 49 

I 




---- ---
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Appendix Table 7. Comparative Yukon River drainage kJ.nq salmon escapementl counts 1959-1972}_/. 

____bndrec::iSf>.liY_Bj ver_j_\i\f_Qst forJs)_~_!~ik R!_~.re_x_____ 
Aerial Tovvcr 

19GO 1,020 1,220 1,950 
l 9Gl 1,003 1,226] 
1962 675V 762~/ 
1963 
1964 867 705 

19G5 355 _?/ 650.V 

19GG 361 303 638 

1967 275Z/ 335.U 

19 GS 380 383 297y 

1969 231Y z74.V 295Z/


'1 1970 665 574y' 36sY.j 
1971 1,904 1,284 
1972 798 ss2?J 414 1,104 

.. - -- l Year Saleha River Nisutlin River (Sidney_:)_Q_Q_fy'lile C1~.} Whit2_!:1_grse DaID_J)_~_Q.Y{_~ 

I 159 1,054 

i9GO 1,660 660 


I 
1961 2,878 1,068 

1962 937 1,500 

1963 484 

1964 450 587 

19 65 408 903 

1966 800 563 

1967 533 

1968 735 407 .407 

1969 461Y 105 334 

1970 1,882 615 625 

1971 1S9Y 64011 856 

1972 l 193 317 393I 

l/ Vvith 8Xception of \Vhitchorse fishwc:iy counts, the data was obtained from aerial 
surveys which were made only of the main stem of each river listed. 

Y Incomplete survey or poor survey conditions resulting in a very minimal count. 

/ Canadiun Department of l'isheries survey. 
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A_. ,.;endix Tuble 8. Comparative Yuko~ River drn."ina..,, .chum salmon escapement 8stim<:!tes, l9S8-73. 

s·cfl.H!IER CHUMS Ff.I.LL CHUMS 

-

Andreafsky River Andreafsky River Anvik Chena Saleha Tanana Delta Porcupine 

Year (Ea st for}:) (\"te 3t fork) River River River River Fiver River 

1953 100-2001000 

1959 200,000 

1960 3,830 11,110 - 670 

1961 81110 1., 152 

1962 18,040 19,530 20,600 402 l, 161 862 4611 

1963 898 

1964 12,810 12- 14,oool/ 2501/ 

1965 14,67011 100,000 2,375 

1966 25,619 18,145 37,500 2,200 

1967 14,495_Z/ 116,000 

1968 17,sooY 74.,GOOY 51,580 3,790 

1969 119,000 159,500 42511 


(J'1 1970 84,090 91,71011 232,780 7,879 800 800
I-' 

1971 98,095 71,745 30611 115,000+ 
1972 41,460 25,573 245,8SlY 670 9471/ 19,657 3,650 35,326 
1973 10I14911 51,835 71,445j/ 79 290 

l/ Poor survey conditions. 

Y Includes some pinks. 

y Combined tower and aerial survey estimates • 

.1/ Tower count for 1/2 river. 

--- - ·~-----~~~---~ ~--- -·- - _..·- -- 
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I Appendix Table 9. Kin9 sc:ilmon catch datt1 from 8-1/2 inch mesh set gill nets at 
Flat Island~ Yukon River, 1963-1972. 

I 

f L<l~=---

1963 

n 
Ll9G4 

n19G5 
iJ 

l 9GG 

~1967 


Jl9G8 

~1970 

11971 

1972 

J--
f]l/ 

u~/ 

I 
I 
I 
I 

___§) _tg_ _-*1 ( ~~~L9_ ?_;!_ fa th.QI :1__~1_g_tl________ 
Catch per 

• J , '>IF1 s 11 ng !::.! Gill net gill net 
__s!_a t_~s ___!}9__!:1~~---Cc:i_\g_h___)Jp_\JJ""___ 

6/B-·G/26 45G.O 637 l.IJO 

G/18···7/13 132.3 211 1. 59 

6/6-7I 4 654.9 586 0.89 

6/lG-7/4 446.0 441 0.99 

6/3-7/7 817.0 282 0.35 

6/5-7/6 713.0 521 0.73 

r- I ,. r'7 /"7 ., Ci 'J () c:; '7,'.J/ 11-11 f I .:J LI • v' ~ 0.72\_J 

6/6-7/9 735.5 607 0.83 


6/15-7/13 681.0 640 0.94 


6/11-7/13 755.0 359 0.48 
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__A_l_l__sl.!JJ nets l/,_____ 
Catch per 

Fishing ?J Gill net gill net 
___da_tc:; ~----~-ol_11:r_,__g_a_tcJ1___h_qu[.___ 

6/3-7/7 1,140.0 367 0.32 

6/4-7/6 1,584.0 1,029 0.65 

6/2-7/7 1,680.0 l, 171 0.70 

6/6-7/9 1,539.S 1,038 0.67 

6/13-7/15 1,440.0 1,240 0.86 

6/11-·7/13 1,516.S 621 0. 41 

Only the Site #1 net was operated during 1963-66; from 1-3 nets operated in 1967; 
since 1967 two nets have been operc:~ted each season. 

Data includes only those? dates between which the first and last fish captured. 
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 llppendix Tc:iblc 10. Chum salmon catch data from 8-1/2 inch mesh set gill nets 
at Flat Island, Yukon River, 1967-1972. 

I 
--~--_--=_-_-_-_-_S-_i-te--.f-~)_Jo-n-_r;;-~-a·t-!~p-)11-~~-t)--------------1:\)~ i il nets_,~/--------

Catch per 
I'ishh1g V Gill net gill net 

] 

, 

19G7 G/12-7/7 601. 0 283 0. 47 


1 

_jl 9 68 6/9--7/5 481.0 166 0.35 


6/5-7/7 792.0 726 0.92J19G9 

1970 6/8-7/9 687.S 388 0.56 

11971 6/l G-7/13 657.0 629 0.96 

755.0 362 0.48·-~-OJ6:i l-7/13 

Cu.tch per 
Fishinq Jj Gill net gill net 

__i9_t5i~___]}gur_:.:2__s;a tc!J hour 

6/12-7/7 902.0 580 0.64 

6/8-7/5 1,104.0 484 0.44 

6/4-7/7 1,584.0 1,147 0.72 

6/8-7/9 1,443.S 1,011 0.70 

6/14-7/15 1,438.0 1,188 0.8~ 

,.... /-. .. l"1 J-.. II 

b/ 11  i / l '± 
c ') 7 
"-1 ~... I 0 .11 

J.i_; 	 From 1-3 nets were operated in 1967; since 1967 hvo nets have been operated each 
season. 

!?J 	 Data includes only those dates betv.reen which the first und la st fish were captured. 

l 
~ 

l 

,,. i 

J 

I 
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P.ppendix Table 11. Kin9 and summer chum salmon run timing information at three sites, Yukon River, 1970-1972. 

1970 1971 1972 

Flat Fl~ t Fl nt
I . 4/Oh . 21Island.!.! ogam1ut- \.Jhitehorself Island Ohoqamiut Whitehorse Island Ohoqam1ut- Whitehorse 

G/16 

6/27 
7/13 

6/27 
713 

8/17 

8/19 

8/17 
8/19 

6/i l 

6/26 

6/19 
715 

6/20 

6/28 

6/30 
7/4 

8/4 

8/15 

6/22 

7/17 

7/16 

gear. 

5/ 6/11 

6/28 

6/23-28 
7/5-10 

: i nq Salmon 
Earliest reported fish 

Date when 50 percent 
cntch (run) obtained 

Peak of abundance 

::UiTii.iCr 

:h~m Salmon 
1 Ear I i est reported fish 
fl 

::::.. Date when 50 percent 
1 catch (run) obtained 

Peak of abundance 

6/6 6/13 8/2 6/13 

6/19 6/29 8/15 6/27 

6/12-15 6/ 23 8/14 6/27 
6/23-25 6/ 29 8/19 

6/8 6/16 6/14 

6/26 6/30 7/4 

6/24 6/29-30 6/30 
6/26 7/10 

; 

l /2 11I Test fishing site loc.::itcd at sou th n:ou th (river mile o), 8 
f / Tagging site located at river mile 185. 
f / Fishway located at river mi le 1745. 
·I/ Com.nerc i a 1 catch data from subdistrict 3 of Yukon district. 
~I No data available.-

--------------------- --------~·- -·-- - --· --- ----·- ---- ~--··-·---- --------~-...,..._ 
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Appendix Table 12. Estimated age and sex composit·ion·ofthe 1970 Yukon River king salmon run (based on population estimate of 226,740). 

Sample Comb i ncd A9es 4z 52 62 7z· 
No. % I No. % I No. i I No. %Sal">ple Size Units of ~un I No. ~ IN'.). 32 

% 
I 

Commercial C<itches (7 ,946) lo.o I (26,460) 33.31 (10,171) 2.6Comm. and subs. I (116,643) 58.7 ! - 1,230 12.81 (2,066)Male 
catches in sub-at 1,l<:ikanuk I 
districts 334-10 IFemale (32,817) 41. 3(8 1/2" g i 11 nets) (7 ,311) 9.z 

ii (23,520) 29. 6 I ( 1 • 987) 2.5 
I and 334-20 I 

I c79,1160J 100.0 I -  (7 ,94oJ 10.0 (33. 771) 42.5 i (33 .691) 42.4 I (4,0521 5.1 
cc~r.,l!rcial and sub 224 Comm. and subs. IMale ( 18,382) 95.1 i( 1711) .9 (12,603) 65.2 (4,910) 25. 4 I (599) 3. I (77J .4 
sistence c<itchcs at catches in sub- I 
R<impar~, Tanan<? and districts 334-30, (947) 4.9 I 0 I -  (348) 1.8 I (541) 2.8 (77) .4I I 

Fe=le i 
I 

Nenana 334-40 and Yukon I ITerritory.{5 1/2" g i 11 nets I 

i I I I Iand f i sh\·Jhee 1s) 
I {19,329) 100.0 i( 174) .9 \12.603) 65.2 l (5.258) 27 .2 1 {1. 140) 5.9 ( 154) .8 

Saleha River and 209 Escapement to Male ( loti,792) l:ll. 9 - - ' (41:l,621) 38.0 (45,679) 35.7 (7' 165) 5.6 (3,327) 2.6 
I 

~ ',!J.i i tehorse Fi shway al I areas I I 
~c:cnts IFemale (23, 159) 18. l ! ( 10 .1 '.J3) 7.91(11,004) 8.6 I :2.oti?) 1.6 

1 
I \ 127 .951 J 100.0 I 21) 3 · .o r ~ss.~~::.1: "'3.o (i,,,i&9J 1!.o.L I \5.374 -n 

I ! ;
I

Totals I I, 743 Totals IMale (169,817) 73. 7 !(: 74) ·.OS i (69, 170) 30.5 i (77 ,049) 33.91 (17 ,935) 7. 9 . 5,470 2.4 

Fernil le (56,923) 26.3 (17.767} 7 .8 i (35.065) 15.5 I 4. 111 1.8 

(226,740) 100.0 174 .081(69,170) 30.5 I (94,816) 41.7 (53,000) 23.4 I(9 ,581) 4.2 
l 

-------·-----~--·---·~---------- - - ·-. ·-
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Appendix Table 13. Estimated age and sex composition of the 1970 Yukon River summer chum sa 1rnon run (based on a 

-


population estimate of 3,629,594). 

' (Jl 

C:· 

1 

I Sarnp 1 e Iu .S.:::.'.~l e l s; zc of RunI n 1 ts 
Co!'7':-rerc i a 1 catches 1 112 l Co1~1:~. ;: nd subs.j 

at A1akanuk (8 1/2 11 1 catches 334-JO 
-5 l /2 11 

) qi 11 nets c:md 334-20 
I 
I 

Ncrana f i sh•d;-:ec i 226 ; C0m:n. sar:p le in 
and g ii l n~t i s u bd is t; i ct scomm
ercial samples l 33~f-30 and 334

1110 and Yukon 
Territory 

f!. l 2kanuk t8 1/2" 647 I Es cw pemcnt to 
5 1/2 11 

) g i 11 nets i al I 21 r ca s 
and Nenana cor:imer-

Icial samples com
bined I 

Totals 61;,7 

I Combined Age Class 
! No.I 

! Ma 1 c (; 09, l ~:0) 
i Female (92,615) 

L 
1 Total (201 TC\. ' , I~ I 

i :1.0 l c ( 6; ; 2 c)o)' 
! Fema 1e (56,5J1) 

I 
I Total (118.391)
i Male (1,633/W3) 
; Female (I r: 9 3 ci:,,..)' - '_._JO

I 
I 
! Total 3,427,8i9 
j 
I 

! Ma le (i 91.i1 s·~-:i)
' I :' ,) J 

I Fernc: le (i,687,761) 

I! Total (3,629,594) 

O; 
to 

54. i 
45.9 

1 O'J. D 
52.2 
47.8 

100.0 
53.5 
i-t6. 5 

53.5 
46.5 

100.0 

31
No. 

(l104) 
(2,018) 

(2,li22) 
'U.7')\ ' .) 

(1,539) 

{2,012) 
(10,;)53) 
(37,706) 

!Li a.go~
\. . ~ ~,, 

(10,889) 
(39,326) 

(50,814) 

16 
') 

•'-

i .0 

l ~ 2 
.4 

1. 3 

1-7 
.3 

]_ i 

1.4 

. 3 
1. l 

1.4 

4. 
No. I 

(104,519) 
(88 '573) 

1!33.09·~) 
(58,in)
(r  r~\',)j,-i5:J) 

{112,708,1 
( 1 , 7:.;'.j, i :;u; 
(l ,525,379) 

{3.2'?3,56].) 

(l ,851,093) 
(i,615,169) 

(3,466,262) 

51
~, No.'U l 

5 l . 3 i ( !;, 237) 

!13. 9 I (2,018) 

55.7 (S.2~5) 
49_6 (2,S05) 
45.6 (l ,066) 

J5.2 (3,671)
5;. Q l75.~12J 
44.5 (30,850) 

35.5 (106,262) 

51. 0 (79,851) 
44.5 (32,666) 

95.5 (112,517) 

'> , 

2. 1 
1. 0 

3.1 
2.2 

a 
•J 

3. 1 ., ., 
L .. ~ 

.9 

3. I 

2.2 
.9 

3. 1 
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Ap~:mc!x Taal:? 14. 	 Estirn2tcd vr,e <Jnd sex comi;0sition of the 1?;7' YL.:L.:.on R.iver surrrncr ::hum sa1·::on run {b.:;scd on o 

po~~la:ion csti~ote cf l,5G0,157. 

z 
' 

.3 (133,6'.)4) 39.9i S10,~42 27.0 
(72,35!-r) 2i.61 37,)ll Jl.1 

i 
.) ' , ; • ~~ ....,' {. ~;'!' r -,.--::- ~~-=:-:--~ 

·~t, , 1'. - ... .t ~ •• .,;. •·•· ... I ;·.,,,· .. .:.. 
~--"'--1 - ~..... --~. _ .. ____ ~· - ---.-;;-:--1

l' ·..:.~. )1.0; '...-. 14; .L•.;_ 

. 5 ( ~i 2 • 7~3) 2: . 3 i \2 ·' • :; : ) i 6 • €' 

I 

I 
" --;:-;· ,, ) 	 ...I ~·ota :. ( l St; ., ..-: 100. O . 7 i' :-: . ~ 

::: :::: c;:-.f)-.c-;;-~~-n-t_i._o_ 	 ~H.-S/" 2__6,_3-_-5---.(-2-,-1-3_7_]--.2_._--';,'-.c::.-1....;e-'---...;(~6 ). 
r· iJer.:J n2 cor,1::··e re: i ;~ 1 a11 ;:ir~<is Female (390,r,1~5) 36.5 (2,137) .2 
·J sa.c Ji :..:s co:-:-.b: ·~cd 

'1.'otal ( 1 , 068 , ~.~:...:..7..:.)__1...:.o_o_._0_1__;,(_;4_.~_2..:..7_4.:.)__._4___{_~~:0 13 1 
Aic ~(~:i.uk ~ :-::~ 

-- · _; .-?- ..,. .. ' '" ' (9r'0 71rio) I'.; 5 ,_ , 2r.) ~ ( ___ .., <:>•c) '' l '1 ''·"·~ -u:,1) -_·c' ·-"
.l\Jt:,·-:;- ... ·~ CC~..,-- .. ~!"..--;:-i!' :>-:J l0Li315 	 llaie ) ': ._,, "'::i.;• \j,1 v .L '",.... /(),..)tu, ,.., .. -\-·,_._.,....,, 

~_:_:: •:::: s c- :::: - i, - - :: •.___:_________-1-_:....Fr..:..;·"'...;."a;;;..:..1e:::..-__..!.;(5::..·~;...:'~,,_,"'-'l.:...;!::-::....:'7~):....___,3::..6:...·:..:5:;._.:.__(::.:.3:...·::....l_?:...._o.:...;)~_·_..2;;___:__(~2~·-=G_.:::;:..;':...:J...:.7_,,7...)__2...::)..;.._4..ii_.(,__2_'.;_;!...;._z_~_;C:~·)__'._2-;:..·.:-:; 
I 

Total ( l '560' 1 57) 100.0 (6,240) .4 (943,895) 6'.LSj (Gl0,021) 39 .. 
! 

Nen=:r1~- fisi-\.·. 1 : 1.~l 
co:r· -,~ :--:::: i a 1 sc·.•:> • c 

M.3] e 
re~ale 

(225,101) 67.2 
(103,871) 32.8 

t\;c. 
31 

(l ,005) 

http:YL.:L.:.on


...--.a ....... ~....... 

' ' .~:alr:)::. cc:,::::ht:::c; oy 

Year 33l-l0 
::in~ 

33Lc-20 _, 
sal~c:-:1 

J_;~,-30 334-40 J:'c ·~~;:_J_--  334-10 

1960 
j_961 
.1..962 
1963 
:.%4 
2..965 
l966 
~967 

1963 
l969 
:::no 
1971 
1972 

50, 713 
")/, .. ~-.53,_. -~ 

~~ 7 , 299 
3.S ~ :'~QL~ 
(; 7 ,555 
;~CJ ,2S3 
7-~ - "" . / 00 

;_ ·~ ,!~ " -() 

' 
~' )v 

72, 'iS3 
-· (• ,., ,,... •"'I 

I v , ·_·. ') 1

57 ~ ~.;.31 
c: s ''..:<42 
!C, " - ?-J)~ 

3-.:5 '994 
~9,028 
~" ,224L ,_ 

2~~ 2U 
20 :' ~'6.!~.:.;. 

') ~ 
~-. 763 
lG (\ ').., 

' ./"'-I 

?. 'J ; 7.39 
2L ..... /"\.,

.J ';) L. 

L i"99- , 
1 7 ,210_, 

19 ,226, .., 
S.JS_\.../ 

4,965 
I. ,S87"' 
C,, 97G 
L;, 705 
3 ~ 20<, 
3,612 .., .6F· 
L,, 543 
3 ,577 

J '712 
3,490 
3, 841 

884 
1.804 

72i; 
803 

1,081 
1,863 
1,938 
: "41~9 .. , .......... 
l.' .LL'::> 

985 
1,666 
1,749 
1, on 

67 ,591 
128, 2GO 

91: 
' 
7~0. 

:1:.-~ !> 994 
s:-j ,,S':'i7 

l1(~:.C?3 

9~~ :• 32.5 
1 r: r;.-- /. ,· 7.j6 

J_(JC.! ··=·~~s 
grJ,,2.23 
31~) ,2S9 

110,,587 
o~ 
.•i L. :l ~-~O 

2~355 
22~926 

5,572 
2,l~!J.6 

350 
l9,2Sl. 

; '~J2.5 
J_J' l.~3 
lir, C4.J_ 

:.2' '.2/15 
l2,:t.65 

2li705 

l,J.22 
.uO 
2.'.;5 95 

,... ,... - -
..t,. ] l.; ~--:::-

5,572 
2, Lf ·_) 

'/,:: '1 

·c ~~· __, ' - -· ... 

- -: "'": , ,...,
-'--'., ...;•_. .J 

l!~ 's s l 
- ,-. r-t I -

_i_ £.'.. ' -'~ .. : :.; 
... ....., ,-, ~ 'i 

_;_.'.'_-: L ...; ..,: 

'I '"'I ..... '". ......

-/- ..:_ ' ..'_.' .:..' 

en 
co 

Ye<!r 334-10 
Chu~ salron 

33:'.·-20 .336--30 334-40 33L~-J_C 

1960 
1961 
1962 
1963 
1%4 
1965 
1966 
1967 
2-963 
1969 
1970 
1971 
1972 

" - .., 1 / l·. .(. "'71. ,. .... -
53,l6Ci./ 

o -, I -u,_•4/ 

22;:;36 
69,236 
{c_,; 1 {1P.

(;, ~)-;l/
(),_' '  L_ 

lS!, ,L.:.11 
320,:i.33 

2(;2' 461 
250,945 

1,425 
1,407 
5, 02i:·. 

2.2,394 

6:112 
33,80.J 

1,209 
1,880 
3,136 
J_' 7 2 2 
3,283 

50 
1,840 

381 

703 
907 

1,061 
1,254 

4 .... :-7- l/,.,::i /_'..,, 
53,160.~ 

s,:;.47 
2J,317 
71, c&s 
L<;i,:!.53 
67,395 

1~·1,S68 

3~·~c, ._ 72,:+ 

209 ,68/f 
28 7' 34.:~ 

50,713 
J.2J,895 
l!.i.3' 135 

S0,S7S 
73:348 

112 '_'))'~ 
159,573 
1SO,L;23 
155,00 
2:.)9,314 
J~~o, •'JSL: 

380, G68 

342,702 

i5,S'94 
2S,G28 
22~72.4 
,.... ! ..., ...... 

L..c' L.'.1. 

22. o.., )3 

16 '927 
21, 714 
22,7"J9 
19,L.23 

25,338 
52,166 

4, %5 
4,037 
6~S76 
1-+, 7J5 
-, "·'I I...) ~ .:.... ,_.. .:.+ 

4' (j 21 
6,G20 
7 '(~2 9 
6,J_{,4 
6,S97 

3,S!iO 
5,681 

r: 0 /, .. 
L'...J- .• 

l,CS't 
72.:. 
~ ' -:_,'jj 

, ..
..L' · .... 'J •. 

2' 2/: !.:.. 

l,Si33 
l, L~4 9 
l,L;~, 

1, 7 :~3 

2) 573 

2,f·:~3 

2' 35.'3 

lSS :- <c.·; 
~ ---: " ·""::,...., "• 
...._ ( - - &. ..,, 

- '/ '";' - r 
_/_,_ - _, 

:_41 7E5 
:s=,51~ 
J_JJ' :c:s 

2?7 ~ c:::.~ 
43~J~L~.:; 

412, 39.'.;. 
402, 917 

'Iot;-.l 

33.~:--3C ~ --. ,_,...,, 
A.. - - ...;._ 

1_/ i.-:.-.::2.udc;s srr.a.11 nuu:'.lcrs cf pi~~( or red s2.l!llon 

http:r:.~'-~2.CS
http:320,l.33
http:srr.a.11
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/o.~;:Jendix ;·.:-iblc 16. 	 Yukon Rlvc;:- com:.=-:::.;;i.ti·:e subsistence cc.r:.ch a~d effort ca'i:::i, 1S6 7_-]_972 (mn bers 0e.r fichi:'.g 
f~~ily ~re in p~~cnth~sis) 

4'.5(.;.J7S 

--------··-
CJ ·~h·::r 	

_· .:'.:-. ': ::· : ·._\r:::.}_::~__: cc.:::::1-: - r f~ -~~ ~ ..::_~.._/ 
- ·-- -- -- ----- - -- - . --. .1:.

"j :l" ·· . . · :);.: CLh c r o~. ::-:c~:: nl:./ 
.. ,..

E61 23. 719 L;(J7 '81/~ 23, 719 Lt05 , G3/. ,) :) 


l'.'G2 19. 910 3~<:. 1, 1~1 13,010 32') .. l_!~I~ 23 

f, I,L./}_,()25 	 '·r ..1>::3 3/.,:')36 	 26' JJl:i. .372,578 
'). ')22.?17 4 ~<::;, SJO 19,L180 !: co' 7l2 


.J..'.'•j5 l') '723 
 JG.950 4 :.;C~ .J06 	 :)1 
"•)11, 507 2U4.?l3 	 .:.. ....).i'.'J6 =(, '::: 17 


E\:7 l9' (~61 
 lG.306 
. .. ., 3/
.!.. ..:u- :J , :::32 l~:'.)C7 11, 88.3 i1c·,sn 

ic· !~9 JJ. '.)46 2.: . .3 ' 72'j 13,916 J.SS ,1+76 JCJ {~ ·- -.~ 


L'70 :5.')2(-, 2n .237 13,Li74 199, 163 

::i_(; 71 24,755 200,568 21,670 171,247 
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